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This book is designed specially to meet the wants of candidates for the Primary Exami- 
nation of the Ontario Education Department. A very large number of the technical terms 
necessary in plant description are arranged in a systematic and convenient way, and fully 
defined and illustrated. In the blank schedules provision is made for entering very fully, if 
required, the details of structure, and for cases where additional particulars may be thought 
necessary blank space is provided in which such may be recorded. 

Special forms of schedules for the description of Composites are provided, and promi- 
nence is given, in all the schedules, to drawing, wnich 1s so indispensable to good work. 

In order that every facility may be afforded to the young student to acquire early the 
fundamental ideas of classification, an analytical table of the chief Orders represented in 
Canada is provided, so that as soon as a basis has been laid by the thorough examination of a 
few representative plants, the Orders to which they belong may be ascertained by the pupil 
at once. For the full classification recourse must necessarily be had later on to the Flora, 
which is designed to accompany the note-book. 

It is hardly necessary to point out to the intelligent teacher that he must use judgm-~ 
in determining the degree of fullness of description which he will demand from his apile 
Very much depends on the stage at which they have arrived; a description which would be 
quite satisfactory as coming from beginners might be wholly inadequate if given by 
advanced pupils. The schedules can of course be easily adapted for use with classes of all 


grades. 
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ON THE MANAGEMENT OF 


ELEMENTARY CLASSES IN BOTANY. 


THE following suggestions are offered in the hope that they may be found helpful to those who are 
beginning the work of teaching Botany, as well as to the young student. The writer, mindful of the 
difficulties and perplexities which he has himself often had to encounter, makes no apology for thus 


presenting what appear to him to be the chief essentials to success in this department of school work. | 


It goes without saying that no written instructions can ever make a successful teacher where natural 
enthusiasm is wanting, but it is equally true that the young enthusiast may derive some benefit from 
the larger experience of others; and while the intelligent and active teacher will not slavishly follow 
the details of any method, but will be quick to avail himself of any legitimate device which will serve 
his purpose, still there are broad principles upon which those who have had practical experience will 
probably agree. In the following remarks an attempt is made to outline the course of a year’s work, 
which it is thought will be found practicable in any High School. 


When to begin Botanical Work.—A good deal might be said in favor of beginning our 
botanical work in the spring. At that time, when nature is awaking from the torpor of winter, and 
- the first leaves and flowers are unfolding, it is especially delightful to ramble abroad. Then, perhaps 
more than at any other time, the youthful mind is attracted by the forms of the vegetable world, and is 
prepared to enter upon the systematic study of them with more than ordinary enthusiasm. And if it 
were possible to continue through the summer the botanical work begun in the spring, doubtless the 
most satisfactory results would be obtained. There is, however, the break caused by the long vacation, 
during which teacher and pupils are separated and school work generally abandoned, so that when 
classes are resumed in September the work of the spring has to be gone over again, with the disadvan- 
tage of having, in most cases, new pupils as well as old ones to deal with. On the whole, therefore, as 
the school year begins in September, and a general re-organization of classes then takes place, it seems 
most advantageous to begin the botanical work at that time. During September and October an 
abundant supply of material is available, with the advantage also of access to fruits and seeds af all 
kinds, as well as flowers. It is exceedingly desirable that during this period, when fresh plants can be 
had for examination, the botanical lessons should be frequent. Ifa short lesson could be given every 
day at this time surprising progress would be made in a few weeks. When summer has passed by, 
and work has to be confined to such material as has been collected for winter use, the lessons need not 
be given so often; probably twice a week would be found quite sufficient. Then, in the spring, when 
field work can be resumed, the lessons may again be increased in frequency for a time. 


How to begin.—Assuming, then, that the botanical work is commenced in September, the 
next question to consider is how to carry on the work of the class so as to give the subject its 
highest educational value. Botany is essentially a science of observation. One of its very highest 


uses as a factor in education is that it trains the eye to habits of accuracy. But, in order to- 
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receive this benefit, it is essential that the pupil should be brought into contact with the for 
which are the objects of study; that he should handle them and view them for himself; that 
should by personal inspection, ascertain their habits, and by visiting their haunts learn the siti 
ations in which they flourish best. Undoubtedly, then, the first essential in giving a lesson 
that every member of the class should have before him a specimen of the plant, or part of plan 
which is to be the subject of the lesson. Then the teacher will direct attention to the differ 
organs, naturally in the order of development of the organs themselves; first to the root, 1 
to the stem, then to the leaves, and finally to the flower. In a first lesson it would not be amiss 


and use of each part, but avoiding as far as posssible the use of technical terms. The chapter ee aS 
the Buttercup, as given in the text-book, really affords material for several lessons, Each teacher _ 
must, however, be guided by the time at his disposal and the circumstances of his class as to =| 
much ground he will attempt to cover at one time. Some of the plants described in the tex 

as, for instance, Hepatica and Marsh Marigold, will not be available in the autumn. This, how- 
ever, is a matter of comparatively little consequence, as others can be substituted. In fact, after 
one plant, such as Buttercup, has been thoroughly understood, almost any other dicotyledonous 
plant may be taken up and compared with it. The order followed in the text-book is a good one, 
because the pupil is led by degrees from the study of floral forms in which all the parts are present 
but entirely disconnected, to others showing various complications and irregularities; but the 
judicious teacher will readily supplement the work of the text-book by the use of material which he — 
will find in abundance everywhere about him. Let him keep in view the series of facts whieh it is — 
essential that the class should know, and he may use any material which would enable the class to 
discover those facts from personal observation. 


How to conduct a Lesson.—If the class is a large one, it will economize time to have 
the observations made simultaneously. Suppose the Red Maple is the subject of the lesson, which — 
of course in this particular case must be given in the spring. The class having observed that the 
flowers precede the leaves, that the flower-clusters upon one set of trees differ in appearance from ~ 
those upon another set of trees, and that all the trees are visited by multitudes of busy insects, let an 
abundant supply of both sorts of flowers be procured and taken to the class-room. Let the teacher 
then distribute the staminate flowers, and proceed with the observations upon them. Every pupil 
should have before him a blank schedule, in which he will set down the result of his observations, 
and it will be well for the teacher to have a large schedule, visible to the class, marked off upon the 
blackboard. Assuming that the pupils have been made acquainted with the common terms employed 
in the forms, let them all be required to examine the calyx, and to set down in the proper place the 
number of sepals. Then ascertain what has been thus set down. If all agree in their observations, the 
result may be accepted and recorded in the schedule on the blackboard. If there are variations, these 
must be looked into and noted, if correct. Then comes the question—‘‘ Polysepalous or Gamosepa- 
lous ?"—the result to be checked as before, Then—‘‘ Superior or Inferior ?”-——to be dealt with in like 
manner. To fill the last column, headed ‘‘ Remarks,” it will not be amiss to leave the pupils entirely 
to their own judgment as to what they may think worth recording. When the notes have been made, 
the teacher may select from them such as are most worthy, and enter these in his blackboard schedule. 
The corolla will next be looked for and a record made, The word ‘‘ Wanting” will doubtless be written — 
down by every one, and may then be also written on the blackboard. Then the stamens come under | 
notice. Each will set down the number he finds, and in this case it is hardly likely that all the results 
will agree. Some will find five, others six, others seven. When all the results have been ascertained, 
the teacher should enter in his form the lowest and highest numbers, thus: 5-7, as expressing the 
collective result, and he should improve the opportunity here presented to caution his pupils not to 
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infer too much from the examination of a single specimen, as variations similar to that now under 
notice are not uncommon. The cohesion and adhesion of the stamens will next be observed, and the 
“Remarks” column filled and checked as before. Pistil ‘‘ Wanting ” will be the next entry, and will 
complete the examination of the staminate blossom. ‘The fertile flowers will then be distributed and 
the work carried on in the same manner, the pupils being led to find out for themselves the difference 
between the two kinds of flowers, and no observation on their part being considered altogether unworthy 
of notice, even though relatively unimportant. The significance of the invasion of the flowers by 
insects can now be made clear, and the pupils should be advised to observe the trees from time to time 
afterwards, in order to see what progress the fruit is making, to note the development of the wings, 
the lengthening of pedicels, and finally the sprouting of the seeds and the production of a strong new 
plant, allin one season. Other points, such as the shape of the leaves, comparison with other species 
of maple, etc., ete., may be introduced at the discretion of the teacher, but care should be taken to 
avoid vagueness and confusion in offering for the consideration of the pupils more than they can readily 
grasp, and the relative importance of points of structure should be distinctly brought out. For this 
reason a form of schedule, which will present the various features in their proper perspective and avoid 
giving the impression that all observations are of equal importance, is the best. It is, in the writer’s 
judgment, a great mistake to dwell at first with any degree of minuteness upon the morphology of the 
various organs—to attach much importance, for instance, to the minute description of leaves. What 
is wanted is to get a clear apprehension of the leading characteristics of the great groups of plants, and 
the main facts of plant life, and anything which tends to cloud the perception of these things must be a 
hindrance to true progress. After typical floral forms have been examined, and some knowledge has 
been gained of the more comprehensive groups, then it will be proper to proceed with the study of those 


finer distinctions upon which depends the separation of genera and of species, and which are essential 


to know in order to use intelligently the classified list of the common plants of the country. 


Winter Work.—As already suggested, the lessons in the fall should be as frequent as circum- 


stances will allow, so as to complete the examination of as many typical flowers as possible. Mean- 


while preparations should be going on for the winter lessons. Fruits, seeds, leaves, bulbs, tubers, 
cones, etc., etc., should be collected in as great variety as possible. A supply of ferns should also be 
laid in, neatly pressed and mounted, as these plants may be studied nearly as well in winter as in 
summer. Elementary microscopic work can also be just as well done in winter. Every school should 
now have a good compound microscope, and the teacher who can skillfully cut a few hand sections has 
at his command an inexhaustible source of interest and delight to his class. In all this winter work, 
and indeed in all botanical work, a good deal of attention should be given to drawing. It forms a 
very useful exercise, for example, to dictate or write on the blackboard, a botanical description of a 
leaf, and then require the class to draw the leaf so described. So, also, if a section is viewed through 
the microscope, a drawing of what has been observed should in all cases be demanded, as the most 
satisfactory way of ascertaining whether the observer has carried away the right impression; whether 
he has, in short, seen what he was desired to see. It will often happen, too, in the examination of 
minute flowers, that it becomes necessary to dissect out and exhibit separately special portions of the 
flower, say, for example, the pollen-masses of the milkweed, or a single stamen of the pine. The 
teacher should, in such a case, perform the necessary dissection ; and having fixed the portion properly 
under the lens, pass it round for the inspection of the pupils. They may then be required to make a 
drawing of the object, and having thus apprehended what is necessary, may be asked to try to repeat 
the dissecting process for themselves. 

The study of the structure and germination of seeds is another part of the work which can be very 
well done in winter, and many interesting and valuable lessons may be given upon these points. Seeds 


of different sorts should be placed upon wet flannel or blotting-paper and allowed to germinate. The - 


; . 5 ive - laet t 
i 
4 On THE MANAGEMENT OF ELEMENTARY CLASSES IN Borany. 
whole process may then be observed in the most convenient way, dissections and comparisons ba] 
readily made at various stages. 5 A, 


Spring Work.—If the programme thus lightly sketched be fairly carried out, the young iia | 
anist should be very well prepared for field work in the spring. He will now put to a practical use the | 
information he has been acquiring about the parts of plants and their modifications, and will proc . | 
to identify and classify the flowering plants which come in his way according to the characters ¥ 
he finds them to exhibit. As soon as practicable the pupils should be required to collect and ner 
the class-room any wild plants whatever which they may find in flower. If their specimens are 4 eet 
enclosed in a suitable tin box, with a light sprinkling of water, they will remain in excellent condition e ae 
for several days. It is now of minor consequence whether all the members of the class are aged ‘es 
upon the same plant or not; but whether they are at work upon the same or different plants, the sched- } 
ules must in all cases be conscientiously filled up before they attempt to determine the name and p 
of the specimen. Perhaps, for a time, until all become familiar with the use of the ‘‘flora,” it would |_ 
be better to work upon one plant at atime. If this plan be followed, the points of structure should be : 
observed, recorded, and checked as already described for the earlier lessons, and when the characters of © 
the plant have thus been definitely settled, recourse must be had to the ‘‘ key” which is prefixed to the | 
flora. Full instructions are given in the book itself for the use of this ‘‘ key,” so that they need not be — Tats 
repeated here. All the teacher has to do is to accompany the class through the various questions which ~ 
have to be answered, putting them, if preferred, one by one, and receiving the answers of the class in 
any way he may prefer, the answers in every case, of course, to be obtained from the completed sched- [| 
ule. If the true name of the plant is at length arrived at, this will be the best evidence that work | 
of observation has been accurately performed. Two or three lessons carried out in this manner will 
give the pupils confidence, and familiarize them with the use of the flora, after which they may be 
allowed to examine and determine almost any flowering plant they may meet with. The teacher will find 
it useful at this stage to begin a register of the practical work done by his pupils. If prizes are given, 
the awarding of them may be made to depend largely upon the showing of this register. Then, if there’ 
is time, the mode of preserving and mounting specimens for the herbarium might be explained. Apart — 
from its botanical importance, this work has an educational value in itself, demanding, as it does, the” 
greatest neatness and care to ensure the most successful results. Full instructions will be found at the 
end of the glossary. 


Excursions.—The writer cannot do better than reproduce here a short account of a botanical 
field day, written by him for the Educational Monthly some time ago, in order to illustrate how such 
a day may be spent :— 


A BOTANICAL FIELD DAY. 


It is a bright Saturday morning towards the end of June—a morning to which a score of boys and girls 
have for some time been looking forward with a good deal of pleasant anticipation. They are juvenile bot 
anists, members of a class formed some months ago, and having now, by the study of selected specimens, 
acquired some little knowledge of the structure of plants, they are, on this particular morning, to meet for 
a ramble; to gather such flowers as come in their way; and then to re-assemble and compare notes, and 
also to determine the names of such plants as they do not already know. ta 

The rendezvous selected is a particularly good one for botanical purposes, commanding, as it does, @ 
variety of situations. [tis an upland from which, by a gentle slope to the northward, you may descend 
to the reedy margin of a small lake, concealed by trees until you are close upon it. East of this lake “e 
stretches a beaver meadow of many acres, fringed and dotted with larches, and too moist to traverse in [ 

» 
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4 comfort at most seasons of the year, but, in this warm and leafy month of June, solid enough under foot 

to dispel uncomfortable fears of false steps. If, instead of descending, you skirt along the brow of the hill, 

; to the westward you come upon open meadows, with here and there a low copse or thicket; while to the 

= eastward are noble woods of maple and beech, succeeded farther on by pines, as the eiiseigber of the soil 

| changes. To the southward are cultivated fields and market gardens, and in the distance the glinting of 
. the sun on a couple of church spires marks the direction of the neighboring town. 


. Ten o’clock is the hour of meeting, and on this occasion an exemplary punctuality is observed by every- 
; body. As it is intended to make a day of it, lunch baskets have not been forgotten. These are left for safe- 
keeping at a cottage close by, and then, after a brief rest in the shade of a friendly beech, the party is 
divided, for the day’s work, into small groups, and an area roughly marked out for each. The lower 
grounds and the lake region, as being somewhat difficult of access, are assigned to the sturdier boys, whilst 
_ the hillside and the exploration of the woods and fields above are divided among the remainder. 


It is agreed that the work of collection shall be limited to two hours, and accordingly, as the distant 
boom of the noon bell comes over the fields, our botanists begin to straggle in again. It is nearly one 
o'clock, however, before the last detachment arrives. This consists of the boys who have made their way 
to the eastern end of the lake and the beaver-meadow. Their appearance is hailed with a shout of admi- 
ration, for of all the collections of flowers, theirs is certainly the most imposing. They must, indeed, have 
hit upon a veritable botanic garden, for each of them carries a huge bouquet, made up of a profusion of 
Lady’s Slippers and other Orchids, together with Lilies, Pitcher Plants, and beautiful pink Pyrolas. These 
boys are flushed with the excitement of their walk and their success; and though the condition of their 
lower extremities would seem to indicate that they are not altogether unacquainted with bogs, they make 
‘ no reference thereto, but dwell with enthusiasm, and some degree of extravagance perhaps, on the beauties 
of the scene they have just left. But the others, though their collection will not vie in brilliancy with the 
products of the beaver-meadow, have, nevertheless, in nearly every case, something of more than ordinary 
interest to show. The explorers of the lake margin were fortunate enough to find a punt, by means of 
which a number of aquatic plants, Yellow Pond Lilies, Utricularias, the pretty white Water-Crowfoot, and 
the Water-Shield, were brought within their reach; and on the cool northern hill-side, trailing over the 
_ base of moss-covered stumps, specimens of the Twin-Flower—a special favorite of the great Linnzus, and 
named Linnea borealis in his honor—were obtained, as well as Violets of various species, Woodbines, 
Mitchellas, ete. The open fields and fence-rows yielded St. John’s-worts, Elder, Gnaphaliums of several 
species, a handsome Rudbeckia—the purple Cone-flower—and of course the ubiquitous Dandelion, and May- 
weed, and Mullein. 
; 


But just now there are cravings which are not intellectual, cravings too urgent to be disregarded. The 
interest in botany is, at this moment, decidedly of a secondary nature, and when the lunch baskets are sent 
for, and their contents exposed to view, the gravest doubts of their sufficiency are entertained and freely 
expressed. The fullest kind of justice is done them, and in the course of a few minutes no vestige whatso- 
ever remains—nothing even suggestive of them, save the shrunken wrappers, upon which some eyes are 
now turned with an expression almost approaching to gloom. It is suggested, and the suggestion meets 
with no opposition, that whatever may be the merits of botanical pursuits from an intellectual point of 
view, they have recommendations of a physical nature, not wholly unworthy of consideration; and it begins 
to dawn upon these youthful scientists, though as yet they have no clear conception of the ideal mens sana 
in corpore sano, that Botany has this decided advantage over all other school studies, that, to pursue it with 
efficiency, exercise of body must accompany exercise of mind. They van also comprehend that the botanical 
laboratory is as free as air to everyone who wishes to make use of it; that everywhere around them the 
lavish productions of nature are only waiting to be asked, to unfold their beauties; and that anyone who 
holds converse with the silent yet eloquent creations of the floral world, must become imbued with more or 
less of the feeling which inspired the tenderest of American poets, when he sang of the flowers as 


‘“‘Teaching us by most persuasive reasons 
How akin they are to human things.’ 


But the afternoon is advancing, and important work still remains to be done. It is not enough to 
admire color and form ; we must look a little deeper, and analyze the structure of our flowers with as much 
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_ minuteness as may be suited to the capacity of the present students. In other words, we propose to tu 
our ramble to practical account in the way of an object-lesson, and to test the observing faculties by tr yi 
to assign to each plant its proper place in a botanical classification. A good many of the plants arer og- 
nized, without much difficulty, as being near relatives of species already examined in the class-room ; toe 
Lady's Slipper, for instance, is at once pronounced to be an Orchid; the Pitcher-Plant is immediately iden- | " 
tified by its leaves, the Water-Crowfoot is only a white Bablarcup: the few Composites in bloom at ‘this | 
season are referred at once to the proper family ; and so with a number of others. But there are some which | A 
cannot be disposed of in this off-hand manner, and for these our ‘‘ Flora” must be consulted. For conve- | 
nience, it is arranged that one person shall read aloud from the manual, while the others, with specimens in — <Tee 
hand, listen to the descriptions, and assent or dissent, as these correspond to the characters exhibited by the — 
plant under examination, or the reverse, until finally its true place and name are revealed. These having — 
been duly noted down, along with the date of collection and the locality, other specimens are taken up in ei: 
same way; and though it is found impossible to overtake all the plants that have been gathered, yet con Fe hs 
siderable headway is made, and even the dullest (for our class, not being an ideal one, contains dull as well O Fae 
as clever pupils) feel a certain degree of confidence in their ability to do a little botanical work on theirown | 
account. ie 


The work of determination is not prolonged to weariness, and soon after three o’clock preparations are 
made to return home. The fatigue of the morning’s walk has completely disappeared, and the youthful 
mind, released from the strain to which it has been subjected, unbends, and with that singular fertility of 
resource which causes the average juvenile to be at once the envy and the terror of his elders, immediately 
advances a host of topics for discussion, quite foreign to the object of the day’s proceedings. Botany is for 
the present laid aside, and it ceases to be a matter of any consequence whatever, whether stamens hypo- 
gynous or otherwise, or what may be the relation of the calyx to the ovary. With pleasant conve n the 
homeward way is beguiled, and as we separate, a hope, which is believed to be genuine, is expressed that ere 
long we may meet again for another Field Day. 


rr 


PRACTICAL EXERCISES. 


1.—Examine and record, with drawings, the modes of vernation in six different plants. 


i) 


.—Compare the leaves of Red Maple, Silver Maple, and Sugar Maple, making drawings. 
.—Compare the leaf-clusters of the White Pine, Red Pine, and Tamarack. 


3 
4.—Determine the phyllotaxis in six different plants. 


or 


.—Make a cross-section of a éluster of the leaves of the Blue Flag, near the base. Make a drawing 


of the section. 


6.—Examine buds of the following, with special reference to protective coverings: Lilac, Spruce, 
Horse-chestnut, Beech, Poplar. Make notes of what you observe. Where bud-seales are 


present examine their inside surfaces. 
7.—Compare the climbing apparatus of the Pea with that of the Bean. 
8.—Compare as to mode of growth and ramification the stems of the Apple-tree and the Pine. 


9.—Make vertical sections of the eye of a Potato, an Indian Turnip, and an Onion, and make draw- 


ings of the sections. 
10. —Make vertical and cross-sections of three different buds. Draw the sections. 
7 


11.—Examine the prickles of a Bramble and of a Galium. Are they hooked downwards or upwards? 


Of what service are they to the plants? Give reasons for your opinion. 


12.— Examine the ends of shoots of the Lilac towards the close of summer. Note the replacement of 


the terminal bud by two lateral ones. Examine these again late in the fall. 


13.—Examine tendrils of the Grape-vine and Virginia Creeper, noting any difference in their mode 


of action. 
14. Examine the twining stems of the Hop and the Morning Glory, noting differences. 
15.— Detach bulblets from the axils of the leaves of the Tiger Lily, and plant them. Record results. 


16.—Cut with a knife into the stems of an exogen and a woody endogen (Bamboo, for example). 


Note and account for any difference in the difficulty of cutting through the outer surface. 
17.—Examine and record, with drawings, the modes of estivation in six different flowers. 


18.— Draw floral diagrams of six different flowers, and write out the formulas. 


19.— Compare the head of the Thistle with that of the Red Clover. 


od 


Milkweed. 2 a 

21.—Observe whether insects visit the flowers of any of the following: Pine, Willow, Cu 
Maple. wee, . ; 

| 22.—Make and draw sections of six different ovaries. | 

| 23.—Soak a bean in water for an hour or two, and then dissect it, exhibiting all its parts. 


24.—Compare the pappus of the Dandelion with the silky hairs upon the seeds of Milkweed and « 
Willow-herb. Note differences of origin. e 


25.—Bury a bean and an acorn in moist, warm sawdust, and note any difference in the phenomena of 2 = 
germination. 
26.—Gather a few acorns and seeds of the Red Maple and lay them away for the winter. In the ~ 
spring test their germinating powers. : a 
27.—Examine scales of green pine-cones, and also of ripe ones. : & v , | 
28.—Study the dehiscence of the ovary in Purslane, Shepherd’s Purse, Catchtfly, Columbine, aaa 
Morning Glory. 


ays Th — we 
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29.—Dissect out the embryos from six albuminous seeds. 


30. —Observe through a good microscope, and make drawings of :— 

(a) Six different pollen-grains. ; 
(b) A thin slice of Elder pith. 
(ce) A shred torn from the under surface of a leaf. 
(da) A similar shred from the upper surface. 
(e) A cross-section of a bit of Lilac leaf with a vein in it, 
(f) A plant-hair. 

- (g) A vertical section through the tip of a rootlet. 
(h) A thin slice of Potato. 
(i) The bloom on a Cabbage-leaf. 


we 


31.—Make cross-sections of the Bamboo and a branch or small stem of any of our native woo 
Examine with a lens, and write notes on the different appearances presented, 


32.—Examine the bark of a young tree and also of an old one of the same kind. Note any aitetndains 
and account for them. fe , 


33.—Examine a bit of the under side of a leaf of Sweet-brier under a good microscope. Give your 
opinion of the source of its odour. . BF 


amine the sticky stem of the Catchfly. What causes the stickiness? What is its nie 


nle use ? ve 
. 6 Df 
— ~~ > 
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\ine the scurfy under surface of a leaf of the common Shepherdia. View a small portion 


RSeape. Add a drop or ea of solution of iodine; examine again, and describe and explain 


aa om 


Eiilar experiments with a Turnip, a Carrot, an Apple, a softened Pea, and write notes on 


budy thegermination of a Pea, a Windsor Bean, and a grain of Indian Corn. Write notes 
_ upon any ‘phenomena observed. ‘Try the effect of different temperatures on the rapidity of ger- 
‘mination. 


3 39.—Observe and write notes upon the different aspects presented by plants when grown in the shade 


and when exposed to full sunlight. 
40.—Immerse a few green leaves in a bottle full of water. Invert upon a shallow dish of water with- 
out spilling. Expose the whole to strong sunlight, and examine after two or three hours. 
Describe and explain anything you observe. 
41.—Repeat the last experiment, placing the apparatus in a dark closet. Note results. 
42,—F ill about one-third of a large wide-mouthed bottle with well-soaked Peas. After three or four 
hours carefully remove the stopper and lower into the bottle a lighted match or taper. Note 
and explain results. 
-43.—Grow a hyacinth or a crocus in a perfec:'v dark cellar. Note the effect upon the colour of the 
leaves, and also upon that of the flowers. 
—A plant growing in a window bends towards the light. What inference would you draw as to 
the effect of light upon the rate of growth? 
45.—Procure and examine the structure of the little bladders found on the immersed leaves of the com- 
mon Bladderwort. Note the action of the trap-door leading into theebladder. Examine also 
the contents, and make notes of your observations. 
46,—Examine the structure and contents of the leaves of the Pitcher-plant. Make drawings and 


notes. 
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GLOSSARY OF 


BOTANICAL THRs 


USED IN PLANT DESCRIPTIOY. 


THE ROOT. 


Origin. 

Primary: when originating directly from the lower end of 
the radicle of the embryo (Fig. 1). Such a root is usually 
(but not always) single, and may send out lateral fibres 
as it grows; such fibres or branches are included in the 
primary root. 

Annuals and biennials, and many trees, have, as a rule, 
only primary roots. 

Seconpary: when originating from any other part of the 
piant than the end of the radicie. as trom the sides of} 
scems (Fig. 2), from tubers, rootstocks, buips, cuttings, 
ete. 

Perennial herbs, creeping plants, and most shrubs, pro- 
duce such roots abundantly. 


Tar: having a main central axis, distinctly larger than any 
of the branches (Fig. 23. 
F1BROUS: made up of many similar parts without a distinct | 
central axis (Fig. 4). 
A tap-root is 
(a) Conical, when it gradually tapers from a broad top| | 
(Fig. 5). 
(b) Spindle-shaped or fusiform, when thickest in the| Fig-3. 
middle (Fig. 6). 
(c) Turnip-shaped or napiform, when nearly globular 


with an abruptly tapering base (Fig. 7). 
Fibrous roots are 
(a) Of coarse threads, as in Buttercup. 
(b) Of fine threads, as in any common grass. 
(c) Fascicled or clustered or tuberous, when each of 
the fibres has become a fleshy mass, as in Peony (Fig. 8). 
(In description the Variety may follow the Form on the 
same line; for example, Form: Jap, conical.) 


Oolour. 


In many plants the colour of the root is characteristic, and 
should always be given in the description. 


Position. 


Duration. 


Class. 


z (b) The leaves are nearly always straight-veined. 
(c) The parts of the flower are never in fives, but 
almost invariably in threes or sixes. 
(d) They have no true bark. 
Attitude. 


oe 


BOTANICAL TERMS. l& 


SUBTERRANEAN : when, as in most cases, the root is under- 
ground, 

ARIAL: when the roots spring from the sides of the stem 
above ground, as in Poison Ivy, which uses roots for 
climbing; and in Indian Corn. 

AQUATIC : when suspended in water, as in Duckweed. 


ere, 


ANNUAL: lasting one season only. 
BIENNIAL: lasting two seasons. 
PERENNIAL: lasting year after year. 


THE STEM. 


ExoGEnous (or DicoryLepoNous): with the wood in annual 
layers or rings (Fig. 9). 

Note that plants with exogenous stems have also the 
following characters: 


(a) The embryo of the seed has more than one (usually 
two) cotyledons. 

(b) The leaves are net-veined. 

(c) The parts of the flower are usually not in threes or 
sixes, but commonly in fours or fives. | 

(d) They have a true bark. 

ENDOGENOUS (or MonocoTyLEDONOUS): with the wood not in | 

rings but scattered through the stem (Fig. 10). 

Plants with endogenous stems have also the following 
characters : 


(a) The embryo has but one cotyledon. 


ERECT: growing directly upwards. 

DeEcLINED: bending over towards the ground. 

PROSTRATH, or PROCUMBENT, or TRAILING: lying flat along 
the ground. 

Creepine: lying flat, and striking root at intervals (Fig. 11). | 

DIFFUSE: spreading in all directions. | 

ASCENDING: growing upwards in a slanting direction. 

CLIMBING : when the stem raises itself by means of tendrils 
(Fig. 12) or leaf-stalks, or hooked prickles, which lay 
hold of neighbouring plants or other objects. 

TWINING : when the stem itself coils round the support 


| 
(Fig. 13). 
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ground each year. 
Woopy : as in shrubs and trees. 
Surrruticoss: woody at the base, but herbaceous at the top. 


Position. 


ARIAL: growing above ground. 
SUBTERRANEAN: growing under ground. 
Of subterranean stems there are the following varieties: 

(a) Rhizome, or Rootstock: a horizontal, more or less 
fleshy, perennial underground stem, which produces each 
season a new bud at its extremity, from which the annual 
overground stem is developed, as in Trillium, Bloodroot, 

: and most of our early-flowering herbs (Fig. 14). 

(b) Tuber: the thickened end of a rhizome, as the 
Potato and Artichoke (Fig. 15). 

(c) Bulb: a globular mass, usually made up of fleshy 
leaves attached to a short flat stem, as the Lily (Fig. 16) 
and Onion. 

(a) Corm: a bulb having the stem part very large) 
compared with the bud or leaf part, as in Indian- “Turnip| 
(Pig. 17). 

A plant is described as acaulescent, or stemless, when 
the stem is very short and the leaves spring in a cluster 

e from the surface of the ground, as in Dandelion and 
Hepatica. 


Shape. 
Terere: cylindrical (Fig. 18). 
COMPRESSED: somewhat flattened (Fig. 19). 
TRIANGULAR: Fig. 20 
Square: Fig. 21. 
Groovenp: Fig. 22. 
Wineep: Fig. 25. 
Srriate: with lines running lengthwise. 


Md some cases the colour or taste of the juice is characteristic, 
and should be mentioned: Bloodroot has a red juice, Milk- 
weed a milky juice, Celandine a yellow juice, Bi ittereup | 


a colourless Differ juice, Sorrel a colourless sour juice, ete. 


Branching. ; 
The stem is . 
Simpie: when branches are entirely wanting, as in Maullein. 


Hersaceous: with little or no wood, and dying down to | 
i 


Figs. 18 


EXCURRENT: when the main stem can be traced through to ' 
“ 

the top, as in Fir and Pine. . ‘ 
DELIQUESCENT : when the ma n stem is soon lost in the Flies. 22 a a 
branches, as in most shrubs. rr 


BOUVANICAL TERMS. 


_ base of the stem which take root at the end, as in Straw- 
berry, etc. (Fig. 11). 
_ Wrrx Srotons: when branches bend over so as to reach the 


_ Wirn Rwuwners: when there are slender branches from the | 


ground and take root (Fig. 11). 
’ Wir Suckers: when an underground branch sends up a i 
; stem at a distance from the parent plant, as in Mint, etc. | }! 
' (Fig. 11). 
TENDRILS are sometimes branch-forms, as those of the Grape 
(Fig. 12). 
SPINES, as in Hawthorn, are also branch-forms, stunted and 
pointed (Fig. 24). 


Pea) 


Fig. 24, Figs, 27. 26. 25. 
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THE LEAF. 
Parts. 


BLADE: the broad part. 
PETIOLE: the leaf-stalk. 


STIPULES: two small usually leaf-like pieces, one on each side 
of the petiole where it joins the stem of the plant (Fig. 
25); but sometimes the stipules are in the form of spines, 
as in Locust, and sometimes they form a tube around the 
stem, as in Smartweed (Fig. 27). 

SHEATH: the tubular petiole which surrounds the stem in 
many Endogens (Fig. 26). 

Ligue: the thin semi-transparent appendage growing at the 
top of the sheath in most grasses. It appears to be an 
upward extension of the lining of the sheath (Fig. 26). 


Position. 
‘RapicaL: when arising from the stem at or below the surface 
of the ground. 
CAULINE: all the leaves higher up the stem. 
In plants like Dandelion and Hepatica all the leaves 
are radical. In Buttercup and Shepherd’s Purse there 
are both kinds (Fig. 28). 


Arrangement. 

ALTERNATE: when only one leaf springs from a node, or joint 
of the stem (Fig. 29). 

OpposirE: when two leaves spring from each node on oppo- 
site sides of the stem; and opposite leaves are decussate 
when each pair is at right angles to the next pair 
(Pig. 30). 

WHORLED, or VERTICILLATE: when three or more leaves 
spring from a node (Fig. 31). 


FAscicuLATE: when there are several leaves in a oundle, as 
in Pine, Larch, etc. (Fig. 32). 


in 
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Di * ion. 
Smee: when the blade is in one piece, however deeply it 
may be cut. 


Compounp: when the blade is in two or more distinct pieces, 
which are then known as /eaflets. 


A compound leaf is 


(a) Pinnate: when the leaflets are arranged on each 
side of a central or mid rib; and such a pinnate leaf will 
be odd-pinnate if there is an odd leaflet at the end (Fig. 
33); abruptly-pinnate if there is not a terminal leaflet 
(Pig. 34); and pinnate with a tendril if the mid-rib ends 
in a tendril, as in Pea, etc. (Fig. 35). 

Again: the leaf is twice-pinnate if the primary divi- 
sions are themselves pinnate (Fig. 36); thrice-pinnate if 
the subdivision is carried through another stage; and 
decompound if still more divided. 


It is interruptedly-pinnate if, as in Tomato, there are 
small leaflets interspersed among the larger ones (Fig. 37). 


(b) Palmate: if the leaflets are spread out from the 
end of the petiole, like fingers (Fig. 38). 


A compound leaf is further described by mentioning 
the number and form of the leaflets. (An example cf the 
complete description of a compound leaf is given at the 
beginning of the leaf-schedules later on). 


Venation. 


STRAIGHT-VEINED: when the veins run nearly parallel, either 
from end to end of the leaf, asin grasses (Fig. 39), or 
from a central rib to the margin, as in Calla (Fig. 40). 


Net-vetNep: when the veins run in all directions, forming a 
net-work. Such a leaf is 


(a) pinnately-net-veined : when there a distinct cen- 
tral rib with the smaller veins branching from it on each 
side (Fig. 41); and 


(b) palmately-net-veined : when there are several chief 
ribs radiating from the end of the petiole (Fig. 42). 


Outline. 
1. Of leaves nearly alike at both ends. 
FintrorM: thread-like, as in Asparagus. 
AOICULAR : needle-shaped, as in Pine (Fig. 45). 


BOTANICAL TERMS. 19 


LINEAR: narrow compared with the length (Fig. 44). 


OBLONG: not more than three times as long as broad, and 
with sides inclined to be straight (Fig. 45). 
44, 


OvAL, or ELLIPTICAL: not more than twice as long as broad 
(Fig. 46). 


ORBICULAR : round, or nearly so (Fig. 47). a 


2. Of leaves broadest below the middle. 
SUBULATE: awl-shaped (Fig. 48). 
LANCEOLATE: as in Fig. 49. 
OvaTE: as in Fig. 50. 


DeLtToID: about as broad as long, and rather triangular 
(Fig. 51). 


Fig. 49. 


3. Of leaves broadest above the middle. 


OBLANCEOLATE: the reverse of lanceolate (Fig. 52), 

SPATHULATE: like the last, but more rounded at the top 
(Fig. 53). 

OxsovATE: the reverse of ovate (Fig. 54). 


WepGe-SHapPep, or CuNEATE: like the last, but with the end | Figs. 5% 
more flattened and the margins nearly straight (Fig. 55). 


In describing outlines, it will often be necessary to 
combine terms, as for example: linear-oblong, linear- 
lanceolate, oblong-ovate, etc., as the case may require. 


SS 


Margin. 


Entire: not indented in any way (Fig. 56). 
SeRRATE: with sharp teeth pointing forward like the teeth of 
a saw (Fig. 57). 


SERRULATE: very finely serrate (Fig. 58). 
DENTATE: with teeth pointing outward (Fig. 59). Wighs 2 50. Olea Big. 66. 
CRENATE: with teeth rounded at the point (Fig. 60). 

A margin may also be dowbly-serrate (Fig. 61), doubly- 
dentate, or doubly-crenate (Fig. 62), when the larger 
teeth are themselves serrate, or dentate, or crenate. 

SrnuaTE: deeply wavy (Fig. 63). 

CILIATE: with a fringe of hairs. 

REVOLUTE: with the edge turned back. 

~ Repanp: like the edge of an expanded umbrella (Fig. 64). 

PINNATIFID: when the edge of a pinnately-veined leaf is very 
deeply lobed (Fig. 65). 

BL-PINNATIFID: when the first lobes are themselves pinnatifid 
(Fig. 66). 
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PALMATIFID: when the edge of a palmately-veined leaf is very 
deeply lobed (Fig. 67). 


Prcrinate: when the edge somewhat resembles the teeth of 
a comb. 


Lyrarte: pinnatifid, with a very large lobe at the end (Fig. 65). 


Runcrxare: pinnatifid, with the lobes pointing backwards, 
as in Dandelion (Fig. 68). 


PepaTe: palmatifid, with the lobes at the base two-cleft 
(Fig. 69). 
MULTIFID: cut into many fine segments or lobes, as in Milfoil. 


Apex. 


ACUMINATE: running out to a long slender point (Fig. 70). 
Acute: making an acute angle (Fig. 71). 

Ostruse: making an obtuse angle; blunt (Fig. 72). 
TRUNCATE : as if the end were cut off square (Fig. 73). 


Reruse: with the end slightly indented (Fig. 74). 
EMARGINATE: with a distinct notch (Fig. 75). 


OpcorpATE: rather deeply notched (Fig. 76). 


CusPIpATE: with a short but distinctly tapering point 
(Fig. 77). 


MucrkonaTe: with a fine sharp point projecting beyond the 
end of the mid-rib (Fig. 78). 


ARISTATE: tipped with a bristle, 


Base. 


Acute: making an acute angle (Fig. 79). 


Oeruse: making an obtuse angle; blunt (Fig. 46). 
TaperinG : with a long and slender base (Fig. 80). 
Corpate: rounded and notched (Fig. 67). 

AURICULATE: with two small rounded lobes (Fig. 81). 
SAGItTATE: with sharp lobes pointing downwards (Fig. 83). 
Hastate: with sharp lobes pointing outwards (Fig. 84). 


Perate: when the petiole is attached, not to the edge, but 
to the under surface (Fig. 85). 


Rewirorm: with very large rounded lobes (Fig. 86), 


CLASPING: when the leaf is sessile, and the lobes are close 
against the stem on each side (Fig. 82). 


BOTANICAL TERMS. 


| P&RFOLIATE: when the lobes of a sessile leaf grow together 
at the back of the stem, so that the stem seems to pass 
i through the leaf (Fig. 87). 
CoNNATE, or CONNATE-PERFOLIATE : when two opposite sessile 
leaves grow together by their bases (Fig. 88). 
DecuRRENT: when the lobes of a sessile leaf grow down the 
sides of the stem (Fig. 89). 


Surface. 


(The student should use his lens in determining the 

character of the surface of either stem or leaf.) 

SMOOTH, or GLABROUS: entirely without hairs. Fig. 87. 

GLaucous : covered with a bloom which may be rubbed off 
with the fingérs, as in Cabbage. 

PUNCTATE: showing transparent dots when held up to the 
light, as in St. John’s Wort. 

SCABROUS : rough, but without hairs. 

PUBESCENT : covered with fine soft short hairs. 

VILLOUS: with long soft hairs. 

TOMENTOSE: with matted hairs. 

SERICEOUS: with silky hairs. 

Hoary: with white down. 

Hispip: with stiff hairs. 

SpPrnous: with scattered spines. 

RuGose: wrinkled. 

CILIATE: with hairs on the edge. 


Colour. 
The colour of the leaf must be described by an appro- 
priate term, and if, as is often the case, the two surfaces 
differ in colour, this fact must be noted. 


= 
Texture. 

Leaves differ very much in texture. Some are very 
thin and soft, others almost leathery, while others again 
are very thick and fleshy. Im describing a leaf, judg- 
ment must be exercised in selecting a suitable term. Fig. 89. } 


<p 


Duration 
FuGacious, or Capucous: falling off early in summer. 
i! 


Decipuous: falling off in autumn, as in most trees and 
shrubs. 
PERSISTENT, or EVERGREEN: remaining at least a year on the | 


CONDUPLICATE: doubled lengthwise. Shown in cross-section 
in Fig. 90. 

PuicaTe: folded like a fan, as in Mallow (Fig. 91). 

CoNVOLUTE: rolled from one edge to the other (Fig. 92). 


plant. z 
Vernation, or mode of folding in the bud. : 


1 
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InvoLure: rolled inward from both edges (Fig. 93). 
Revo.ute: rolled backward from both edges (Fig. 94). 
CrrcrnaTE: coiled from the apex, as in Ferns (Fig. 95). 
Equrrant: each leaf doubled lengthwise and astride of the 


next leaf within, as in Iris (Fig. 96). 


INFLORESCENCE. 


Arrangement of the Flowers or Flower-clusters on the stem. 


Mode. 


TERMINAL: when the separate flowers are on the ends of 


stems or branches. 

Terminal Inflorescence is also known as DETERMINATE, 
or Derinire, or CyMosE, or CENTRIFUGAL, and it is 

(a) Solitary: when a single flower terminates the 
stem, as in Tulip and Hepatica. In other words the 
flowers do not form a cluster (Fig. 97). 

(b) A Cyme: when the flowers are in a cluster of 


which the central flower (on the end of the main stem) is | 


the earliest (Fig. 98), as in Chickweed and Sweet- William. 
In Chickweed the cyme is loose, and in Sweet- William it 
is dense. 

(Special cases of Cymes arising from the axils of leaves 
are referred to below under the head of Mixed Inflores- 
cence. ) 


AXILLARY: when the separate flowers spring from the axils 


of leaves or bracts. 


Axillary Inflorescence is also known as LATERAL or 


INDETERMINATE, or INDEFINITE, or RACEMOSE, or Botrry- 
OSE, Or CENTRIPETAL ; and it is 


(a) Solitary: when the flowers are produced singly in | 


the axils of ordinary leaves (not bracts), as in Morning- 


Glory, etc. The flowers do not form a cluster, 

(b) A Raceme: when the flowers form a rather long 
cluster, each flower being in the axil of a bract, and hav- 
ing a pedicel (little stalk) of its own (Fig. 99). 

(In plants of the Cress family the bracts are absent.) 


(c) A Spike: when the separate flowers are sessile, or | 


nearly so, along the main axis, as in Hollyhock, ete. 
(Fig. 100). 

(d) A Head ; when the axis of the cluster is short, and 
the flowers consequently rather closely packed together, 
as in Clover and Thistle, etc. 

(e) An Umbel : when the pedicels of the flowers are of 
the same length, and arise from the same point (Fig. 101). 

(f) A Corymb: when the pedicels arise from different 
points on the stem, but the flowers reach the same level 


above (Fig. 102). 


Fig. 109. Fig. 101. 


BOTANICAL TERMS. 


The Raceme, Umbel, and Corymb may be compound, 
as shown in Figs. 103 (compound Raceme) and 104 (com- 
pound Umbel). 


(g) A Catkin: when the flowers (usually imperfect) 
arise from scale-like bracts along a slender axis, The 
Catkin is thus a special kind of spike (Fig. 105). 


(h) A Spadix: when the flowers (often imperfect) are 
arranged in a spike-like cluster on a fleshy axis, as in 
Indian-Turnip (Figs. 106 and 107), 

The Spadix is usually surrounded by a large showy 
bract called a spathe (Fig. 108). 


Mixep: when axillary and terminal forms are combined. 
For example, in many Composites the inflorescence is 
terminal or cymose as to the heads themselves, while each 
head separately is always axillary or lateral as to the 
development of the florets of which it is made up. The 
chief varieties of mixed inflorescence are 


(a) The Thyrse: a cluster like that of Lilac, in which 
the primary branches are lateral, and the secondary 
cymose. 


Fig. 103. 


(b) Vertictllaster: a cluster like that of Catnip and 
Mint flowers generally, where two dense cymes form in 
the axils of opposite leaves, giving the appearance of a 
whorl. 


In connection with inflorescence the following terms 


should be noticed : 
Fig. 105. Figs. 106 


Peduncle : the flower-stalk, or in the case of clusters | 
the stalk supporting the whole cluster. 


Pedicel : the separate stalk of each flower in a cluster. | 


Scape: a leafless flower-stalk rising from the ground 
or near it, as in Tulip and Dandelion. 


Bract: a foliage-leaf, differing from the ordinary leaves | 
of the plant in size, shape or colour, and found under | 
the flower or flower-cluster. 


Bractlet : a secondary bract, as seen on the pedicels in 
Fig. 103. 


Involucre : a circle of bracts, such as the outer leaves 
of Composite flowers like Dandelion, etc. (Fig. 109). 


Involucel : a secondary or minor involucre or circle of 
bractlets, such as is commonly found under the small | 


clusters of a compound umbel (Fig. 104). 


——et aes = eye ee ae Pa eee: Pel a i), . ae 
7,6 7. a Pe ty ras 4) TA eo ew 
«? Li, | - 
; a es 7 


24 GLOSSARY OF 


THE FLOWER. 
Parts: 
CaLyx: the outer set of flower-leaves, usually green or green- 
ish, as in Buttercup (Fig. 110). 
The pieces of which the calyx is made up are called 
sepals. , 
CoroLLA: the second set of flower-leaves, immediately within 
the calyx, and usually some other colour than green 
(Fig. 110). 
The pieces of which the corolla is made up are called 
Petals. 
These two sets taken together are known as the Floral 
Envelopes, and also as the Perianth, but the latter term 
4 is generally restricted to the flowers of Monocotyledons, 
such as Lilies, where the parts are very much alike. 
Some flowers of Dicotyledons, such as Marsh-Marigold 
(Fig. 111), have only one set of floral envelopes, and this 
is then nearly always the calyx, no matter what its 
colour is. 


SramMens or ANDRa@cIUM: the third set of flower-leaves, 
appearing as thread-like stalks with thickened ends (Fig. 
112). These produce the pollen. 

Pisrit or Gyneecium: the central organ of the flower which 
bears the seed. It may be in several pieces, as in Butter- 
eup (Fig. 113), or in one piece as in Shepherd’s Purse 
(Fig. 114). 

These last two sets taken together are the Essential 
Organs of the flower. They alone are directly concerned 


in the production of seed. The floral envelopes protect 
the essential organs, and attract insects which help to 
distribute the pollen. 


Recerracie: the enlarged top of the peduncle to which the 
parts of the flower are attached. 


Note also the following points: Flowers are 


(a) Perreer, if they have both stamens and pistil, 


Fig. 113, Fig. 114. 
whether calyx and corolla are present or not. 


(b) Imperrwer, if either stamens or pistil is wanting. 
And imperfect flowers are 


(1) Staminate, if they bear stamens, but not pistil, 
as in Willow (Fig. 115). 

(2) Pistillate, if they bear pistils, but not stamens, 
as in Willow (Fig. 116). 

(5) Neutral, if both stamens and pistil are absent. 

(4) Moneecious, when staminate and pistillate flowers 
are borne on the same plant, as in Cucumber and Fig. 115. 
Indian Corn, 
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(5) Diecious, when staminate and pistillate flowers 
are borne on different plants, as in Willow. 


(c) PotyGamous, when there is a mixture of perfect 
and imperfect flowers. 

(d) Compters, if all four parts, viz: calyx, corolla, 
stamens, and pistil, are present. 

(e) INcompLErE, if any one or more of the four sets are 
wanting. Incomplete flowers are achlamydeous when 
calyx and corolla are both wanting, as in Willow. 

(f) SyMMETRICAL, if the different sets consist of the 
same number of pieces each, or of a multiple of the same 
number, for example: 4 sepals. 4 petals, 8 stamens, 4 
carpels. , 

(g) UNSYMMETRICAL, if there are not the same number 
of pieces (or a multiple of the same number) in each set. 

(h) ReGuLAR: when the pieces of each set are alike in 
size and shape, as in Buttercup (Fig. 110). 

(i) IRREGULAR: when the pieces of each set are not 
alike in size and shape, as in Sweet Pea, Orchid, ete. 
(Fig. 117). 


THE CALYX. 


Cohesion (union of like parts). 


- PoLysEPaLous: with the sepals entirely distinct from each Fig. 118. Fig. 119. 
other, so that they can be pulled off separately, as in 
Buttercup (Fig. 110). 


GAMOSEPALOUS: when the sepals are all united together 

(Fig. 118). 

The following terms are applicable to the gamosepalous 
calyx: 

(a) The Tube: the lower united part (Fig. 118). 

(b) The Limb: the upper separated part (Fig.- 118), 
made up of lobes or teeth. In many composite flowers 
the limb is pappose, consisting of fine bristles (Fig. 119). 


(c) The Throat: the entrance to the calyx-tube. 


Adhesion (union of unlike parts). 


INFERIOR: when the calyx is plainly beneath the ovary and 


Fig. 120. 


f - - . “-\ 
free from it, as in Buttercup, etc. (Fig. 112). 
SuPeriorn: when the calyx-tube grows fast to the outside of 
the ovary and the limb rises above it, as in Apple, ete. 
(Fig. 120). | 
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Duration. 


FuGacious or Capucous: falling off as soon as the flower 
opens, as in Bloodroot and Poppy. 


Decipvous: falling off about the same time as the corolla and 
stamens, as in Buttercup. 


PERSISTENT: remaining after the corolla has fallen off, as in 
Hollyhock and Sweet-Brier (Fig. 121). 
As the sepals are only modified leaf-forms, they may 
be further described by means of the terms already 
explained for leaves, such as lanceolate, pubescent, etc. 


THE COROLLA. 
Cohesion. 


POLYPETALOUS : when the petals are entirely distinct from 
each other, as in Buttercup (Fig. 110). In such petals 
two parts may often be distinguished, a broad upper part, 

: the limb, and a narrower lower part, the claw (Fig. 122). 

GAMOPETALOUS: when the petals are grown together in how- 
ever slight a degree, so that the corolla may be pulled off 
in one piece, as in Convolvulus, etc. (Fig. 123). 

The terms tube, limb and throat are applicable to such 
corollas, as well as to the gamosepalous calyx. 


A gamopetalous corolla is further described by stating 
its Form. It is 


(a) Tubular, when of nearly the same width from top 
to bottom (Fig. 124). 

(b) Funnel-shaped, when the tube spreads out gradu- 
ally into a wide border (Fig. 123). 

(c) Campanulate, or bell-shaped, when the tube is 
short and wide, with a slightly spreading border (Fig. 125). 

(d) Salver-shaped, when the tube is long and narrow 
with a spreading border at right angles to it (Fig. 126). 

(e) Rotate, when the tube is very short with a spread- 
ing border (Fig. 127). 

(f) Urceolate, or urn-shaped, when the tube is swollen 
below and contracted at the mouth (Fig. 128). 

() Labiate, when distinctly two-lipped as in Catnip 
and Turtle-head (Fig. 129). 

A Labiate corolla is further described as 

(1) Ringent, when the mouth is wide open (Fig. 129), 
(2) Personate, when the mouth is closed by an 

upward projection of the lower lip called the palate 

(Fig. 150). 

(h) Ligulate, when one side of the tube is prolonged 
into a ribbon or strap, as in Dandelion (Fig. 119). 


Fig. 125. 


Fig. 129. 


Fig. 128. 


Fig. 150. 
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The form of corolla peculiar to plants of the Pulse Family is 


known as standard 


PAPILIONACEOUS (Fig. 131): it consists of five petals; an 
upper large one (the standard), two side ones (the win gs), 


a! and two lower ones which are united together to form 
the keel. si wing 
Finally, both gamopetalous and polypetalous corollas ; ee keel 
may have one or more petals prolonged into spurs at the Fig. 131. 


base (Fig. 130). 


Adhesion. 


HypoGynous: when inserted on the receptacle, under the 
ovary and free from it (Fig. 132, c). 
PrrRIGyNous: when inserted on the calyx (Fig. 133, pe) 
Epigynous: when inserted on the top of the ovary (Fig. 
134, c). 
The corolla should be further described by giving the 


shape, colour and size of the petals, using the ordinary 
terms. 


In describing the flowers of monocotyledons having a 
coloured perianth, use the following terms for cohesion: 


PoLYPHYLLOUS: when the pieces of the perianth are entirely 
separate. 
GAMOPHYLLOUS: when the pieces of the perianth are united, 
For adhesion, use the terms superior and inferior, as 
explained above for the calyx. 


@stivation. 
This term is applicable to both calyx and corolla, and means 


the mode in which these organs are folded in the bud. 
It is 


(a) Valvate, if the edges of the parts meet without 
overlapping (Fig. 135), as in the calyx of Mallow. 

(b) Convolute, if the members of a set overlap so that 
each has one edge covered and the other uncovered (Fig. 
136), as in the corolla of Mallow. 

(c) Imbricate, when the members of a set overlap so 
that at least one piece has both edges uncovered and at 
least one piece has both edges covered (Fig. 137); as in 
Apple. 

(d) Plicate or platted, applied to the folding of gamo- 
petalous corollas. The plaits may overlap in the convo- 
lute manner, as in Fig. 138; they are then said to be | 


supervolute. 


GLOSSARY OF 


THE STAMENS oR ANDRGCIUM. 


q ‘ er hae, . © 
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A anther mv, 
J { _ Fuamenr: the lower stalk-like part; it supports the anther 
| ; (Fig. 140). Stamens are 
| (a) Easerted, if the filaments are so long that the 
ij anthers protrude beyond the perianth (Fig. 141), 
, " (b) Included, if the filaments are not long enough to Fig. 139. 
| raise the anthers beyond the perianth (Fig. 126). 
, (c) Sessile, if the filaments are absent (Fig. 142). 
A - 
| <AwntHer: the swollen upper part, consisting of one or more 
a i (usually two) sacs or cells which contain the pollen 
i (Fig. 139). 
7% , One surface of the anther is usually more deeply 
‘ grooved than the other; this is the face, the other being 
A the back. 
‘ : An anther is Fig. ML 
F (a) Introrse, if the face is toward the centre of the] \ 
nf flower. 
SF (b) Eaxtrorse, if turned outwards. 
Attachment of the Anther. 
The anther may be attached to the filament in three 
‘ ways. It is 
(s) Innate, if its lower end rests on the top of the 
filament (Fig. 145). Fig. 143, 
(b) Adnate, if the back of the anther lies with its 
whole length against (and attached to) the filament 
(Figs 144). 
(c) Versatile, if the end of the filament is attached to 
& point on the back of the anther, so that the latter 
swings about (Fig. 145). id 
Dehiscence of the Anther. ; 
The anther may open in several ways to allow the Fig. 145. 
escape of the pollen. The dehiscence is 
(a) Longitudinal, when the anther-cell opens from top 
a4 to bottom by a lateral line (Fig. 146). This is the usual 
f mode. 


(b) By valves, when the side of the anther-cell turns 
up, as on a hinge (Fig. 147). 

(ce) By pores, when the pollen escapes through a 
minute opening at the top of the anther-cell (Fig. 148). 


Connective: the rib or solid part between the anther-cells. Figs. 146. 147. 


i ca 
| Occasionally the connective is obscure or wanting. 
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PoLLEeN: the minute grains (alike in the same plant, but very 
different in different plants) contained in the anther-cells, 
commonly resembling a loose dust or powder (Fig. 140), 
but sometimes cohering in sticky masses (pollinia), as 
in Orchis (Fig. 149), 

Pollen-grains are plant-cells having two coats, and 
enclosing a thickish liquid. Fig. 150 shows a single 
pollen-grain with its inner coat growing out in the form 
of a tube, 

The pollen is the essential part of the stamen. The 
pupil should examine with a good microscope various 
kinds of pollen-grains, and make drawings of them. 


Number. 


If the stamens are not more than fen in number, the exact 
number should be stated. If more than ten, they are 
numerous or indefinite, and this is indicated by the sign 
cc in the proper column of the descriptive table. 


Cohesion. 


If the stamens are entirely separate from each other, their 
cohesion (or the absence of it) is described by prefixing 
to the ending -androus the Greek prefix corresponding to 
the number of stamens present, as follows: 


he 2. 3. 4. D. 6. (@ 
mon- di- tri- tetr- pent- hex- hept- 
8. a 10. more than 10. 
oct- enne-  dec- poly- androus. 


The cohesion is 

DipynAmous: if there are four stamens, two long and two 
short (Fig. 151). 

TETRADYNAMOUS: if there are six stamens, four long and two 
short (Fig. 152). 

MoNADELPHOUS: when all the filaments are grown together, 
leaving the anthers separate, as in Mallow (Fig. 153). 
DIADELPHOUS: when the filaments are grown together in two 

sets, as in Pea (Fig. 154). 
TRIADELPHOUS: when the filaments are grown together in 
three sets, as in St. John’s Wort (Fig. 155). 
POLYADELPHOUS: when the filaments are grown together in 


more than three sets. 


SyNGENESIOUS: when all the anthers are grown together, 
leaving the filaments separate, as in Dandelion (Fig. 155). 


Adhesion. 
HypoGyNnous: when inserted on the receptacle under the 
ovary (Fig. 132, s). 


PERIGYNOUS: when inserted on the calyx (Fig. 133, s). 


ee 


Fig. 149. Fig 150. 
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Epigynous: when inserted on the ovary (Fig. 134, s). 


Epirera.Lous: when inserted on the corolla (Fig. 151). 

Epieny.iious: when inserted on the perianth (in Monocotyle- 
dons). 

GyYNANDROUS: when inserted on the style, as in Orchids 
(Fig. 157). 


Situation. 

It is important to note the position of the stamens with refer- 
ence to the petals when they are of the same number as 
the latter. They may be 

(a) Alternate with the petals. 
(b) Opposite the petals. 


THE PISTIL OR GYNGCIUM. 
Parts. 


CaRPELS: the pieces, either distinct or combined together, 
which make up the whole pistil. The pistil is 

(a) Simple, if it consists of one carpel only, as in Pea 
(Fig. 158). 

(b) Compound, if it consists of two or more carpels, 
either separate from each other (apocarpous) as in | 
Buttercup (Fig. 159), or combined together (syncarpous ) 
as in Fig. 160. When several carpels are combined, the 
number is very commonly indicated by seams or sutures 
on the outside of the ovary. 

| 


Fig. 160, 


Whether composed of one carpel or several combined, 
the pistil may have the following parts: 

Ovary: the lower swollen part, containing the ovule or 
ovules which develope into seeds (Fig. 160), The ovary 
may be one-celled even when compound (Fig. 161), or 
several-celled (Fig. 160). In the latter case the separat- 

ing walls are called dissepiments, and the cells are often ene 


spoken of as loculi (sing. loculus). 


Sty.Le: the narrow part above the ovary (Fig. 160). A com- 
pound pistil may have several styles, as in Fig. 162. 
StiGMA: the moist roughish upper end of the style. This | 
part differs from the rest of the pistil in having no skin 
or epidermis (Fig. 163). 
The stigma is 
(a) Capitate, if it forms a knob or button on the end 
of the style (Fig. 164). 
(b) Plumose, if of a feathery appearance as in grasses 
(Fig. 165). 
_ (c) Petaloid, if leaf-like and coloured, as in Iris (Fig. | 
166). | 


Fig. 164.” 


Fig. 166. 
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Note that the essential parts of the pistil are the ovary | 
- or seed-bearing part, and the stigma which receives the 


sessile. 

An exceptional pistil is found in gymnospermous plants 
like the Pine. Here the ovules are not enclosed, but are 
attached to the inner face of an open leaf or scale, the 
scales forming a cone (Figs. 167, 168, 169). 


Cohesion. 
ApocaRPous: when the carpels are not united together in any 
way (Fig. 109). 
Syncarpous: when the carpels are grown together in any | 
degree (Fig. 160). They may be united merely at the 
base of the ovary, or to the top of the style. 


Adhesion. 


SupeRIOR: when entirely free from the calyx (Fig. 132, f), 


pollen, 
The style is often wanting, and then the stigma is 
| 


as in Buttercup, Shepherd’s Purse, etc. 
INFERIOR: when surrounded by the calyx-tube which grows 
fast to it (Fig. 134, f), as in Apple and Fuchsia. 


> THE OVULE. 
Definition. 
Ovules are the bodies which, after fertilization by the pollen, 
; develope into seeds. 


Placentation. 
By this term is meant the arrangement of the placentas, or 
projections in the interior of the ovary upon which the 
~ ovules grow. Placentation is / 
(a) Marginal, in a simple pistil like that, of Pea, the 
placenta being on one seam or suture (Fig. 158), 
(b) Axzle or Central, when the pistil is compound, and 
the dissepiments meet in the centre of the ovary (Fig. 160.) | 
(c) Parietal, when the compound ovary is one-celled 
and the ovules are borne on the walls (Fig. 161). 
(d) Free Central, when the ovary is one-celled, and | 
the ovules are borne on a column which rises from the 
bottom of the cell (Figs. 170, 171). 


Parts of the Ovule. 

Founicuuws: the stalk by which the ovule is attached to the 
placenta (Fig. 173, f). If this stalk is absent the ovule 
is sessile. 

PRIMINE: the outer coat of the ovule (Fig. 172, az). 

SECUNDINE: the inner coat (Fig. 172, 7z). | 

MicropyLe: the minute opening through the two coats (Fig. | 
12; m). 


Fig. 167. 
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Figs. 168, 169, 


Figs.170, 171. 
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Nucievs: the body of the ovule within the coats (Fig. 172, k). 


Empryo-sac: the large cell in the nucleus in which the young 
plant is developed (Fig. 172, em). 

CuaLazA: the portion where the two coats are blended 
together (Fig. 172, c). 


Kinds of Ovule. 


OrrHorropous: when the ovule is erect, and the micropyle is 
as far as possible from the funiculus or point of attach- 
ment (Fig. 172). 

ANatTropous: when the ovule is completely inverted or bent 
upon itself so as to bring the micropyle close to the point 
of attachment (Fig. 173). In this case the funiculus 
becomes fused with the primine on one side, forming the 
raphe (Fig. 173, r). 

CampyLorropous: when the ovule is half bent over (Fig. 174). 


Fertilization. 


Ovules are converted into seeds by the action of pollen upon 
them. Pollen grains fall upon the stigma which is moist 
and retains them. The grains begin to grow as shown 
in Fig. 150, the inner coat being protruded as a slender 
tube which makes its way down through the style into 
the ovary, and then through the micropyle of the ovule, 
finally attaching itself to the surface of the embryo-sac, 
and carrying the contents of the pollen-grain with it. 
Presently growth begins inside the embryo-sac, and soon 
the embryo is formed. It is the presence of the embryo 
which marks the distinction between an ovule and a seed, 

In most cases the ovule is fertilized by pollen brought 
from another flower of the same species (cross-fertiliza- 
tion), because very commonly the pollen of its own flower 
is ready either too soon or too late to be of use; that is, 
the pollen and the stigma in the same flower do not com- 
monly mature at the same time. Plants are 

Entomophilous, when they depend upon insects to 
carry the pollen from flower to flower, and 

Anemophilous, when this service is performed by the 
wind. 


THE FRUIT. 
Definition. 

The fruit is the ripened pistil together with any other part, 
such as the calyx or receptacle, which may be adherent 
to it. Ifthere are no such adherent parts the fruit is a 
true fruit, consisting wholly of the ripened ovary with 
the seeds; otherwise it is a pseudocarp or spurious fruit, 

as in Apple, Strawberry and Rose. 


a 
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The essential parts of the fruit are 

(a) The Seed, or matured ovule, and 

(b) The Pericarp, or matured ovary, within which 
the seeds are contained. 

The Pericarp is in three layers: 

(a) The Epicarp (or Exocarp), the outer layer, 

(b) The Mesocarp (or Sarcocarp), the middle layer. 

(c) The Endocarp, the inner layer. 


\ 
Kinds of Fruit. 
A.—Dry Fruirs: those whose pericarp remains thin, and 
becomes dry and hard at maturity. Such fruits are © 


(1) Dehiscent, when the pericarp opens so as to allow 
the seeds to escape. 


| 
| 


(2) Indehiscent, when the pericarp does not so open. | 


Dry Dehiscent Fruits. 


(a) Follicle, a fruit of a single carpel, which opens 
down one edge only, as in Marsh-Marigold and Peony 
(Fig. 175). 

(b) Legume, a fruit of a single carpel, which opens 
down both edges (dorsal or outer and ventral or inner 
sutures), as in Pea and Bean (Fig. 176). 

The Loment is a special form of legume. It is 
made up of a number of one-seeded joints which 
separate from each other when ripe; each joint, as 
a rule, remaining closed (Fig. 177). 


Fig. 178. 


(c) Silique, a syncarpous fruit of two carpels divided 
by a thin partition, from which the carpels fall away 
when ripe, leaving the placentas and seeds around the 
edge of the partition (Fig. 178). 

(d) Stlicle, a fruit of the same construction as the 
silique, and differing only in shape; the silique being 
considerably longer than broad, as in Stock (Fig. 178), 
and the silicle being nearly or quite as broad as long, as 


. : ry > Fig. 179. Fig. 180. Fig. 181. 
in Shepherd’s Purse (Figs. 179, 180). a 


(e) Pysxis, a fruit which opens by a horizontal seam, 
so that the top comes off like a lid, as in Purslane (Fig. 
181). 


(£) Capsule, a syncarpous fruit which normally splits 
at maturity, either wholly or partially, into as many 


The Dehiscence of the Capsule is 


pieces as there are carpels. z 


SEPTICIDAL: when the splitting takes place in the line of 
the dissepiments (Fig. 182). Fig. 182. 
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LocuticipaAL : when the splitting takes place in the mid- 
dle of the wall of each carpel, that is, along the 
dorsal sutures (Fig. 183). 

SEPTIFRAGAL: when the walls split away from the parti- 
tion, leaving the latter standing (Fig. 184). 

CIRCUMCISSILE: when the top of the pericarp comes off 
like a lid (Pig. 181). 

By pores: when the seeds escape through small open- 
ings near the top of the capsule, as in Poppy. 


Dry Indehiscent Fruits. 


(a) Achene, a dry indehiscent one-seeded fruit, having 
the pericarp free from the seed, as in Buttercup (Figs. 
185, 186), and all Composites. 

(b) Caryopsis or Grain, a dry indehiscent one-seeded 
fruit, having the pericarp adherent to the seed, as in the 
Oat (Fig. 187), and Grasses generally. 

(c) Nut, a dry indehiscent one-seeded fruit with a hard | 
thick pericarp, and usually the product of a syncarpous 
pistil, in which all the cells and seeds but one have dis- 


appeared during growth. 


Fig. 186. Fig. 187. 


The nut is often accompanied by a Cupule or 
hardened involucre, as in the Acorn (Fig. 188), 
Beech-nut and Hazel-nut. 

(d) Utricle, like an Achene, but with a very thin loose 
pericarp (Fig. 189). 

(e) Schizocarp, a dry indehiscent two-several-seeded 
fruit, which breaks up at maturity into one-seeded pieces 
(carpels), each of which, however, remains closed, as 
in Mallow (Fig. 190), and all Umbelliferous plants (Fig. 
191). | 


(f), Samara or Key, a dry indehiscent one-seeded fruit, 


with a thin wing, as in Elm (Fig: 192), and Ash. The 
Maple (Fig. 193) has a double samara, which splits into 


two pieces at maturity, and so is a true schizocarp. 


B.—Fwiesuy Fruits (all indehiscent) : 


(a) Drupe or Stone-fruit, a fleshy fruit, having a very 
hard endocarp (the putamen), which encloses the seed ig. 191. Fig. 192, Fig. 198. 
till germination, a thick and usually Juicy mesocarp, and 
a thin outer skin or epicarp, as the Plum, Cherry, 
Walnut and Peach (Fig. 194). 

(b) Berry. a fleshy fruit, having a soft and juicy 
endocarp, in which the seeds are embedded, as the | 


Grape, Tomato, Currant, etc. (Fig. 195). 


The Orange is a special kind of berry known as a 
Hesperidium. Fig. 194. Fig. 195. 
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(c) Gourd or Pepo, a modified berry, having a hard 
rind, as in Pumpkin, Syuash, ete. 

(d) Pome, a fleshy pseudocarp, the product of a syn- 
carpous pistil, in which the fleshy layer consists chiefly 
of an enlarged calyx-tube, as in Pear and Apple (Fig. 
196). 

(e) Aggregated Fruit, a clustered and coherent mass 
of carpels, the product of a single flower, as in Rasp- 

. berry (Fig. 197). 

(f) Multiple Fruit, a clustered and coherent mass of 
carpels, each carpel being the product of a separate 
flower, as in Pine-apple. The cone of the Pine may 
be regarded as a dry multiple fruit (Fig. 198). 


(g) Accessory Fruit, one in which the most con- 
-spicuous part is neither a part of the pistil nor com- 
bined with it, as in Strawberry, where the conspicuous 
part is only the enlarged and brightly coloured receptacle, 
the true fruit consisting of the achenes which dot its 
surface (Fig. 199), and in Sweet Brier, where the fleshy 
outer part is a calyx-tube lined with a hollow receptacle 
which bears the true fruit (achenes) on its inner surface 
(Fig. 200). 


THE SEED. 
Definition. 


The seed is the mature ovule, and is specially characterized 
by the presence of the embryo or young plantlet. 


Parts 


INTEGUMENT : formed by the development of the coats of the 


- ovule, and consisting of an outer and an inner layer. 


(a) Testa, the outer layer (Fig. 206). 
(b) Tegmen, the inner layer (Fig. 206). 


In connection with the integument note 
Fig. 199. Fig. 200. 


(1) The Funiculus, already defined when describing 
the ovule. 
(2) The Hilwm, or scar where the funiculus was 
attached. 
(3) The Micropyle, a minute opening through the 

integument. 


Also the following special appendages : 

(1) Aril, an outgrowth of the funiculus or placenta, 
forming a more or less fleshy covering outside the true 
integument of certain seeds, as in the Climbing Bitter- 
Sweet and the White Water Lily (Fig. 201). | 
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(2) Coma, a tuft of hairs attached to the testa in some 
seeds, as in Willow-herb and Milk-weed (Fig. 202). 


The coma must not be confounded with the pappus 
of composite flowers; the latter is attached to the fruit. 

(3) Wing, a thin expansion of the testa (Fig. 203). 
But in the seeds of the Pine the wing splits off from the 
scale upon which the seed grows (Fig. 168). 


Nucteus: the body of the seed within the integument, con- 
taining 
(a) Embryo, the young plantlet as found in the seed. 
This is made up of 
(1) Radicle, the rudimentary stem (Fig. 204). 
(2) Cotyledons, or Seed-leaves, the first leaves, often 


thick and fleshy, as in the Bean (Fig. 205), but some- 
times thin and leaf-like. 


(3) Plumule, the bud at the top of the radicle (Fig. 

204). 

(b) Albumen or Endosperm, when present: nourishing 
matter stored up outside the embryo, as shown in the 
shaded portion of Fig. 206, the light part in the centre 
being the embryo. 


cotyledon 


Kind. 
DicoryLeponous: having two cotyledons (Figs. 207, 208, 209). 
MonocotyLeponous: having only one cotyledon (Figs. 210, 
211, 212). 

PoLYcoTryLEDONOUS: having several cotyledons (Fig. 206). 
This is rare. 

AcoryLeponous: having no cotyledons (rare). 

Atsuminous: having albumen or endosperm in addition to 
the embryo (Figs. 206, 210). 

The following terms apply to the folding of the parts of the 
embryo in dicotyledonous seeds : 


(a) Accumbent, when the radicle is turned so as to 


F Figs. 207. 208, 200. ‘ 
touch the edges of the cotyledons (Fig. 213). 


(b) Incumbent, when the radicle is turned so as to lie 
against the back of one cotyledon (Fig. 214). 
(c) Conduplicate, the same as incumbent with the 


addition that the cotyledons are curved so as to partly 
infold the radicle (Fig. 215). 


Nature and Use of the Parts of the Flower. 


All the parts of the flower are leaf-forms (phyllomes), differing 
from ordinary foliage-leaves, because their functions are =) ea 


different. Fig. 213. 
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The sepals differ less in appearance from ordinary 
leaves than any of the other parts. The petals resemble 
foliage-leaves in shape, but are mostly bright-coloured 
instead of green, and they are often sweet-scented. 
Sepals and petals together are protective organs, and they 
also serve to attract insects. 


Stamens are leaf-forms in which the filament answers 
to the petiole, and the anther to the blade, as shown in 
Fig. 216." 


Carpels are leaf-forms folded lengthwise more or less 
completely, as shown in Fig. 217. 


Stamens and carpels are essential organs, and are 
directly concerned in the production of seed. 


FLORAL DIAGRAMS. 


By a floral diagram is meant the plan of a flower as exhibited 


in a cross-section. It should show the number and relative 
position of all the floral organs. The position of sepals, 
petals, and stamens is commonly easy to fix, but the true 
position of the carpels presents a little more difficulty. The 
ovary must be cut across with a sharp knife while some 
other organ (say the calyx) is still in position, and the 
relative situation of the carpels must then be carefully 


observed. The estivation of calyx and corolla may also be | 


shown to advantage in a floral diagram. 


A number of examples of these diagrams are given in the 
margin, and the pupil should make the construction of such 
’ diagrams a regular part of his work. 


Fig. 218 is a diagram of a Mint flower. 


Bar 219° ¢ Si ‘‘ ‘Leguminous flower. 
Bie 220° ct ‘¢ Marsh Marigold. 
Wig. 221 ‘ ee «Melon (staminate). 
Big..222 ¢ De ‘¢ Melon (pistillate). 
Bae oo -S ge ‘© Composite flower. 
Fig. 294 ‘ a of Verte: 

Hiro 22 ayer st ‘ Grass flower. 
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LONGITUDINAL SECTIONS. 


The pupil should make a constant practice of splitting flowers 
through the centre (best done from below upwards with a 
very sharp knife), and drawing the section thus presented. 
Such a drawing is exceedingly useful in connection with 
the floral diagram, as still further exhibiting the relation of 
the parts to each other. 


Fig. 226 is a good example. Here the relations of the | 


: ? 
parts can be seen at a glance. 
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COMPOSITE FLOWERS. 


A full description of a Composite flower involves some par- 


ticulars of a special kind ; for convenience, therefore, the 
, various terms in use are collected together here. aa 
Inflorescence. = 
Under this heading describe the arrangement of the heads, 7 
using the terms already explained—solitary, cymose, r 
racemose, corymbose, spiked, etc. a 
Fig. 227. Fig. 228 
Head. ’ | 


The assemblage of florets (few or many) on a common 
receptacle. 


regen aa: 
srt S seat 
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Parts of the Head. | 
Fioretrs: the small single flowers which in the aggregate aa : ; 
make up the head. These are ; 
(a) Ligulate, when the corolla is prolonged on one side 
into a flat strap-shaped piece (Fig. 227). 
(b) Tibular, when the corolla is not thus prolonged, 
but is regularly developed all rou (Fig. 228), 


RecepracLe: the place upon which the florets stand. 


INvoLucRE: the circle or circles of bracts which surround the 
head. 


Kinds of Head. | : 
LiIGULIFLORAL: when all thé florets of the head are ligulate, si ed apace ~ é 
as in Dandelion (Fig. 229). 
TUBULIFLORAL: when all the florets are not ligulate; and 
such heads are 


(a) Discoid, if all the florets are tubular as in Thistle. 


(b) Radiate, if the florets round the margin of the 
head (ray-florets) are ligulate, while the central ones seca Baia 
(disk-florets ) are tubular, as in Sunflower (Fig. 230). 
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_ Ray-Florets (always without stamens). 


Kinp: 
(a) Pistillate, if the pistil is present. 
(b) Neutral, if the pistil is absent. 
SHAPE: linear, oblong, ovate, etc. 
CoLour: white, yellow, etc. 
Pappus (if present) : 
(a) Sémple, if in a single row of similar pieces. 
(b) Double, if there is an outer row of shorter pieces. 
(c) Capillary, of fine hair-like pieces. 
(d) Plumose, of branching hairs or bristles, as in 
Thistle. > ; 
(e) Barbed, if the hairs have teeth pointing backward, 
as in Dandelion. 
(f) Chaffy, of a few teeth or scales (Fig. 231). 
ACHENE: 
(a) Compressed, when somewhat flattened. 
(b) Terete, cylindrical (the cross-section round), 
(c) Angled, as in Fig. 232. 
(d) Striate, marked with fine vertical lines. 


i 
Numsme: 5, 10, 20, «, etc. 


Fig. 23). 


. 


Disk-Florets. 


Numser: 5, 10, 20, <, etc. 


Fig. 232. 
Kinp: perfect, staminate, etc. 2 


Cotour: yellow, brown, etc. 
Pappus: as for the ray-florets. 


ACHENE: as for the ray-florets. 


Receptacle. 
Form: flat, concave, convex, conical, etc. 


SURFACE: 

(a) Chaffy, if there are chaff-like scales or bristles 
growing on the receptacle among the florets (Fig. 250), 
as in Sunflower. 

(b) Smooth, or naked, if there are no such scales or 
bristles, as in Dandelion. 


Involucre. 


Form: 
(a) Ovoid, egg-shaped, the broader part below, as in 
Thistle. 
(b) Cylindrical, nearly the same width all the way up 
(Fig. 233). 
(c) Saucer-shaped, very flat and shallow. 
(d) Cup-shaped, Bell-shaped, etc. 


be 


(a) Imbricated, in several rows and over-lapping 
(Fig. 233). ‘ 
{b) Reflexed, turned backward, as in Dandelion (Fig. 
229). 
_(c) Appressed, closely pressed together. 
(d) Squarrose, with the points widely spreading (Fig. 
233). 
TEXTURE : 
(a) Herbaceous, green and leaf-like. 
(b) Scarious, thin and membranaceous. 


_ SHAPE: use the ordinary leaf terms. 


q 


| 
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GRASSES. 


| These plants also require several special terms for their compiete 
. description. A few of the most necessary are given here. 
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In nearly all cases the inflorescence is a panicle, that is, an 
irregularly branched raceme, and the panicle is either 
loose and open, as in Meadow-grass (Fig. 238), or dense 
and closely packed as in Timothy and Foxtail. 


SpikeLers: the small separate clusters of flowers which 
together make up the panicle (Fig. 239). In some cases 
there is but one flower in the spikelet. 


Ourer GLuMmeES: the pair of bracts at the base of the spikelet 
(Fig. 240). Note their shape and relative size, 


Inner GLUMES or Pavers: the pair of chaff-like bracts | 
enclosing each particular flower (Fig. 242). 


Awns: bristle-shaped appendages sometimes found on the 
glumes or palets (Fig. 242). . 

LopicuLes: small hypogynous scales next to the stamens, 
occasionally found in grass-flowers. 


Culm. 

This is the name of the stem (Fig. 238). It is usually hollow 
except at the joints. The culms may be tufted or single, | 
and their attitude and other characters can be described | 
by terms already explained. 


ad 
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Leaf. 
SHEATH: the .ower portion of the leaf surrounding the stem, ‘fe 
and split on the side away from the blade (Fig. 238). 3 (A 
LIGULE: a thin upward projection from the top of the sheath. » oe 
% . lela?) 7=—- ~* = 
Fruit. ie Le 
This always a caryosis or grain. me) ie ke 
<7, ae 
: Pf SS 
TYPES OF GRASSES. ® 
The following selection of Grasses will be found useful for 
examination, as illustrating most of the variations in the 
structure of these plants. \ h 


1. Timothy. CUM -nneeevee q 
Note the close inflorescence. Separate one of the component 
pieces which will probably resemble Fig. 234. If fully i | 
opened out it will resemble Fig. 235. Carefully dissect A\" 
and describe, making a floral diagram. The spikelet l 
here consists of a single flower. 


2. Red-Top. 
Note the open panicle (Fig. 236). Detach and dissect a spike- | 
let (Fig. 237), which in this plant also consists of a | } 
single flower. Observe the difference in the size of the ' 
inner bracts, and the three nerves on the larger one. y \ \\ 


3. Meadow-Grass. | \\} 
The inflorescence is here an open greenish panicle, but each - 
spikelet (Fig. 239) is compressed laterally and contains j yy? 
from three to five flowers. Fig. 240 shows a single 
flower. Note the delicate whitish margin of the lower Fig. 238. 
palet, and the thin texture of the upper one; also the 


___ two teeth at the apex of the latter, and the five nerves on 


.-- Sheath 


the former. 
4. Chess. eee 
Here the spikelets (Fig. 241) are on long, slender, nodding : 
pedicels, and each contains from eight to ten flowers. glume ——~ 


; : j : - ig. 239. ig. 240, 
The glumes are different in size. Dissect out a single Fig ee 


flower (Fig. 242) and note the awn on the lower palet. 
The upper palet at length grows fast to the groove of the 
oblong grain. 


-| 5. Couch-Grass. 

In this grass the spikelets are sessile on opposite sides of a 
zig-zag peduncle, so that the whole forms a sort of spike. 
Each spikelet is four to eight-flowered, and there is but 
one at each joint of the peduncle, the side of the spikelet 
being against the stalk. Note the running root-stocks, 
which cause the grass to be a nuisance difficult to get 
rid of. 
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ae ee 


4 


Fig. 241. 
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{6 Old-Witch Grass. 


- This grass is to be found everywhere in sandy soil and in 

‘an cultivated grounds. The leaves are very hairy, and the 
panicle very large, compound, and loose, the pedicels 
being extremely slender. Of the two glumes one is much | 
larger than the other. Unless you are careful you will 
regard the spikelets as 1-flowered; observe, however. 
that in addition to the one manifestly perfect flower there 
is an extra palet below. This palet (which is very much 
like the larger glume) is a rudimentary or abortive second 
flower, and the spikelet may be described as 14-flowered. 


ef. Barnyard Grass. 

_ his is a stout, coarse plant, common in manured soil. It is 
from one to four feet in height, and branches from the 
base. The spikelets form dense spikes, and these are 
crowded in a dense panicle which is rough with stiff 
hairs. The structure of the spikelets is much the same 
as in Old-Witch Grass, but the palet of the neutral flower 
is pointed with a rough awn or bristle. 


. Foxtail. 


In the common Foxtail the inflorescence is apparently a dense, 
bristly, cylindrical spike. In reality, however, it is a 
spiked panicle, the spikelets being much the same as in 
Barnyard Grass, but their pedicels are prolonged beyond 
them into awn-like bristles. In this plant the bristles 
are in clusters and are barbed upwards. The spikes are 
tawny-yellow in colour. 


4. 
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THE PLANT-BODY GENERALLY, 
And the Functions of its Parts. 


4 
The higher plants, such as phanerogams, are found to be 
made up of four distinct kinds of members, as follows: 
A.—Roor: embracing the ordinary subterranean forms as 
previously described, and certain aerial forms, together 
with those of parasitic plants which feed upon other 
living organisms. The root differs from the stem in 
several important respects : 


(a) It is tipped with a mass of hardened cells consti- 
tuting the roof-cap (Fig. 243, a). This protects the 
young root as it makes its way through the soil, and it 
is replaced from the inside as fast as it is worn away on 
the outside. 


(b) The growth of the root in length is accomplished 
by additions to ifs extremity, immediately behind the 
root-cap. 


B. 


BOTANICAL TERMS. 
' (c) Roots originate endogenously, that is to say, they 
do not develope from the exterior or surface of the plant 
body, but always begin in the deeper tissues, and even- 
tually break their way through the overlying layers till 
they reach the surface. 

(d) They do not, as a rule, produce leaves or buds, 

(e) They tend, as a rule, to grow downwards into the 
soil, avoiding the light. 

(f) The minute structure of the root is less perfect in 
its development than that of the stem. 


The functions of the root are 
(a) To fix the plant in its place. 


(b) To act as an absorbent of the nutritious liquids 
contained in the soil. 


(c) In special cases to serve as a storehouse of food for 
the plant. 


—CAULOME: including the stem and all its equivalents, 
such as branches, runners, tendrils, thorns, etc., as 
already described. 

In contrast to the root, the stem is always preceded by 
a bud. 

A bud is an early stage of the development of a stem 
or branch, and is found on dissection to consist of many 
rudimentary leaves crowded on a short axis. This axis 
subsequently developes throughout its length, forming the 
internodes (Fig. 244), thus differing widely from the root, 
which grows by additions to its extremity. 

Winter-buds are covered with scaly bracts called bud- 
scales, which separate and fall away soon after the devel- 
opment of the bud begins in the spring. 


Buds are 

(a) Terminal, when at the ends of stems and 
branches. 

(b) Axillary, when produced in the axils (Fig. 244) of 
leaves. 

(c) Adventitious, when produced in some irregular 
manner. 

(d) Accessory, when produced as extra or additional 
buds beside the regular axillary bud, so that there are 
really several buds in the axil. 


The functions of the caulome are 


(a) To bear leaves and flowers. 


(b) To serve as a medium for the conveyance of the 
nourishing liquids absorbed by the root. 
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Fig. 244. 


internode 


- node 
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(c) In certain cases to serve as a storehouse for plant- 
food. ; 


C. Puytitome: including the leaves and all their equivalents, 
such as bracts, cotyledons, bud-scales, sepals, petals, ete., ; 
as already described. 

The phyllome is always developed laterally on a 
caulome. 

Foliage-leaves (as contrasted with flower-leaves) are 
generally green, owing to the presence of a substance 
called chlorophyll (found also in all other green parts). 
A section through the body of a leaf is shown in Fig. 
245, the shaded portions representing the cells which con- 
tain chlorophyll. 

The chief function of foliage-leaves is to assimilate the — 
food-materials derived from the soil and the air, thus 
converting them into forms (commonly starch) which can 
be used in advancing the plant’s growth. Sunlight and 
chlorophyll are essential to the process of assimilation. 


Transpiration. Water-vapour is given off through 
the leaves, by the agency of minute openings (chiefly on 
the under surface) known as stomata (singular stoma). 
One of these greatly magnified is shown in Fig. 246, 
These stomata communicate with air-spaces among the 
loosely-packed cells in the body of the leaf. It may often 
be observed in hot bright weather that the leaves of plants 
droop if exposed to the sun; this is because the loss of 
water through the leaves is greater than the supply 
through the roots, At night, however, the stomata close, 
and the balance being restored the plant recovers. 


The functions of flower-leaves have already been re- 
ferred to, 


D.—Tricuome: including all the outgrowths from the surface 
or epidermis, whether of stem, leaf or root, such as hairs, 
bristles, root-hairs, prickles, etc. 

Of all the trichome structures the root-hairs which 
occur abundantly on the young roots of most plants, are 
the most important. They consist of single long cells, 
and their function is to,increase the absorbing surface of 
the root, for which service they are peculiarly fitted by 
the thin and delicate nature of their walls. 

Hairs on parts above ground usually consist of a row 
of cells placed end to end (Figs. 247, 248). Often they 
are branched, as in the leaf-hairs of the Mullein. 

Glandular hairs secrete a liquid in the cell which oc- 
cupies the extremity of the hair. The sticky surfaces of 
certain plants are produced in this way. 
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Stinging hairs secrete a poisonous liquid. The point 
of a hair of this kind on piercing the skin breaks off 
leaving the poison in the wound. 


’ 


Prickles (Fig. 249) differ from thorns in being out- 
growths of the bark: thorns arise from the wood. 


GROWTH. 


The growth of a plant consists in the multiplicatlon of its cells, 
and the subsequent enlargement of the latter by the addi- 
tion of new matter. The development of the cell frequently 
involves, also, a change of form. 


Germination. 


| 

| 

| 

| 

- By this term is meant the commencement of the process of 
growth from the seed. Under suitable conditions of 
temperature and moisture the embryo, which is dormant | 
in the dry seed, wakens into activity and begins to 
develope. The details of the process vary somewhat 
according to the structure of the seed. If the cotyledons 
are thin and leaf-like, as in Maple for example, the radi- 
cle generally grows throughout its length so as to raise 
them above the soil, where they at once expand and 
become the first green leaves of the new plant, a root 
being at the same time developed from the lower end of 
the radicle. But if the cotyledons are thick and fleshy, 
containing much nourishment, then usually a bud called 
the plumule, which contains the elements of additional 
bits of stem, will be a prominent feature in the embryo, 
and in this case the cotyledon or cotyledons not infre- 
quently remain under ground, as in the pea and the]! , 
acorn, and so do not perform the office of foliage-leaves, 
but merely supply the newly developing parts with nour- 
ishment. In albuminous seeds, the endosperm is the 
chief source from which the germinating embryo derives | 
its support. 


Vitality of Seeds. 


There is a considerable difference in regard to the length of 
time during which seeds retain their vitality. Some, 
such as those of Elm and Poplar, will germinate only 
if they have been kept fresh and not permitted to dry | 
up, while others, such as those of Indian Corn and 
Wheat, and in general those containing a copious store of 
starch, may be kept for a very long time without losing 
their germinating power. 
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Food of Plants. 


Growth implies assimilation of food. The elements of plant- 
food are ascertained by making a chemical analysis of 
the plant itself. Water forms a very considerable per- 
centage of the whole weight, but is present to a greater 
extent in some portions of the plant body than in others. 
Fleshy roots, for example, may contain as much as 90 c 
per cent., while dry seeds contain only about 12 per cent. 


The water may be expelled by careful drying, and if 
what is then left is burnt, what is called the organic part 
of the plant disappears, and the ¢norganic part (the ash) 
remains behind. The organic part consists mainly of the 
elements carbon, hydrogen, oxygen, nitrogen, and sul- 
phur; while the inorganic part contains very small 
quantities of phosphorus, iron, calcium, magnesium, 
and potassium. Of all these constituents of the dry 2 
plant carbon is the most abundant, amounting to about 
half the entire weight. 


7 


Sources of Plant-food. 


All the materials just mentioned are obtained from the air, 
the water, and the soil. There is constantly present in 
the air carbonic acid gas—a compound of carbon and 
oxygen. This is absorbed by the leaves of land-plants, 
and (being soluble) from the water in which they live, 
by immersed plants. After absorption the gas is decom- 
posed and the carbon appropriated. The oxygen re- 
quired by the plant is derived chiefly from the carbonic 
acid gas and from water. Hydrogen is obtained chiefly 
by the decomposition of water, and nitrogen from the 
nitrates and ammonia salts in the soil. Sulphur, also, is 
obtained from salts occurring in the soil, and so too, of 
course, are all the inorganic elements 


Respiration. 


Plants, like animals, are continually inhaling oxygen; indeed, 
as with animals, oxygen is essential to their existence. 
Germinating seeds and growing parts require large 
quantities of oxycen. The gas when inhaled is combined 
with carbon, giving rise to carbon dioxide. This process 
of oxidation is always accompanied by evolution of heat. 
This is well illustrated in the process of malting, where 
damp barley is heaped together. As soon as the grain 
begins to sprout oxygen is rapidly absorbed, and a very 
decided rise of temperature takes place. 
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Assimilation. 


This is the ce Nee which the carbon obtained from carbon | 
dioxide is combined with the elements of water to form 


starch. 


This is the process by which the starch, resulting from 
assimilation, is converted into soluble forms and removed 
from the cells where it was produced to other portions of 
the plant where it is needed for purposes of growth, or, if | 
there is an excess, to storehouses such as roots, bulbs, | 
etc., for future use. 


| 
Metastasis. | 
| 


Circumstances Affecting Growth. 


Temperature.—Growth may be stopped altogether by either 
too low or too high a temperature, and between the lim- 
its within which any given plant is found to be capable 
of growth there will be found a particular degree of 
temperature more favourable to growth than any other, | 
either above it or below it. This may be called the opti- | 
mum. The effect of temperature differs considerably ac- 
cording to the amount of water present in the part 
affected, dry seeds, for instance, resisting a temperature, 
either high or low, to which soaked seeds would at once | 
succumb. 


Light.—Light is essential to assimilation, but seeds and 
tubers, as well as many of the lower plants which are | 
without chlorophyll, such as Mushrooms, will grow in | 
‘the absence of light as long as the stock of assimilated 
material upon which they draw is not exhausted. The | 

v growth which takes place in the cambium-layer of dico- 
tyledons and in roots is another example of increase in 
size in the absence of light. The assimilated material in 
all these cases, however, has been previously elaborated 
elsewhere. 


Light is found to exercise a retarding influence upon | 


growth. A plant, for instance, in a window will bend 
towards the light, because the cells on the side nearest 
the window grow more slowly than those which are 


shaded. thus causing curvature of the stem and petioles. 


Gravitation.— Gravitation also affects growth, as we know 
that the stem and root, or axis of the plant, are usually wD 
Z maistry Of Cducation, Ontark 
in the line of the radius of the earth at the place of | Mimistry of Lducation, Untariy 
growth. If aseedling plantlet be laid with the stem and Historica! Collection 
root horizontal, the stem will curve upward and the root | 


downward in the endeavour to restore the vertical direc- 


tion. 
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THE HERBARIUM. 


Those who are anxious to make the most of their botanical 
studies will find it of great advantage to gather and pre- 
serve specimens for reference. A few hints, therefore, on 
this subject will not be out of place. It will, of course, be 
an object to collectors to have their specimens exhibit as 
many of their natural characters as possible, so that, 
although dried and pressed, there will be no difficulty in 
recognizing them; and to this end neatness and care are 
the first requisites. 


Collecting. 

Specimens should be collected when the plants are in flower, 
and, if possible, on a dry day, as the flowers are then in 
better condition than if wet. If the plant is small, the 
whole of it, root and all, should be taken up; if too 
large to be treated in this way, a flower and one or two 
of the leaves (radical as well as cauline, if these be 
different) may be gathered. 


| 
Drying. 
As many of your specimens will be collected at a distance 
from home, a close tin box, which may be slung over 
the shoulder by a strap, should be provided, in which 
the plants may be kept fresh, particularly if a few drops 
of water be sprinkled uponthem. Perhaps a better way, | 
however, is to carry a portfolio of convenient size— | 
say 15 inches by 10 inches—made of two pieces of stout 
pasteboard or thin deal, and having a couple of straps 
with buckles for fastening it together. Between the 
covers should be placed sheets of blotting-paper or coarse 
wrapping-paper, as many as will allow the specimens to 
be separated by at least five or six sheets. The advan- 
tage of the portfolio is, that the plants may be placed 
between the sheets of blotting-paper, and subjected 
to pressure by means of the straps as soon as they are 
gathered. If carried in a box, they should be trans- 
ferred to paper as soon as possible. The specimens 
should be spread out with great care, and the crumpling 
and doubling of leaves guarded against. The only way 
to prevent moulding is to place plenty of paper between 
the plants, and change the paper frequently ; the fre- 
quency depending on the amount of moisture contained 
in the specimens. From temdays to a fortnight will be 
found sufficient for the thorough drying of almost any 
plant you are likely to meet with. Having made a pile 
of specimens with paper between them, as directed, they 
should be placed on a table or floor, covered by a flat 


Mounting. k, 
When the specimens are thoroughly dry, the next thing is to 


Sorting and Ticketing. 


The specimen having been duly mounted, its botanical name 
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board, and subjected to pressure by placing weights on 
the top; twenty bricks or so will answer very well. 

It is of great importance that the sheet of paper within 
which the plant is first placed should not be interfered 
with during the drying process. The directions as to 
frequent changes refer only to the sheets not immediately 
in contact with the plant. These, to ensure the best re- 
sults, should be changed once a day for the first few 
days; less frequently thereafter. Gray recommends 
ironing with hot irons in order to remove more rapidly 
the moisture from fleshy leaves, and in any case to warm 
the driers in the sun before putting them between the 
plants. 


mount them. and for this purpose you will require sheets 
of strong white paper; a good quality of unruled fools- 
cap or cheap drawing paper will be suitable. The most 
convenient way of attaching the specimen to the paper 
is to take a sheet of the same size as your paper, lay the 
specimen carefully in the centre, wrong side up, and gum 
it thoroughly with a very soft brush. Then take the 
paper to which the plant is to be attached, and lay it 
carefully on the specimen. You can then lift paper and 
specimen together, and, by pressing lightly with a soft 
cloth, ensure complete adhesion. To render plants with 
stout stems additionally secure, make a slit with a pen- 
knife through the paper immediately underneath the 
stem, then pass a narrow band of paper round the stem, 
and thrust both ends of the band through the slit. The 
ends may then be gummed to the back of the sheet. 


should be written neatly in the lower right-hand corner, 
together with the date of its collection and the locality 
where found. Of course only one Species should be 
mounted on each sheet; and when a sufficient number 
have been prepared, the Species of the same Genus should 
be placed in a sheet of larger and coarser paper than that 
on which the specimens are mounted, and the name of 
the Genus should be written outside on the lower corner. 
Then the Genera of the same Order should be collected in 
the same manner, and the name of the Order written 
outside as before. The Orders may then be arranged in 
accordance with the classification you may be using, and | 
carefully laid away in a dry place. If a cabinet, with | 
shelves or drawers, can be specially devoted to storing 
the plants, so much the better. 
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KEY TO THE PAMILIES OR ORDERS. 


SERIES IL PHANEROGAMS. 
Plants producing true flowers and seeds. 


CLASS I. DICOTYLEDONS. 


Distinguished ordinarily by having net-veined leaves, 
and the parts of the flowers in fours or fives, very 
rarely in sixes. Wood growing in rings, and sur- 
rounded by a true bark. Cotyledons of the embryo 
mostly two. 

SUB-CLASS I. ANGIOSPERMS. 

Seeds enclosed in an ovary. 


IL POLYPETALOUS DIVISION. 


Two distinct sets of Floral Envelopes. Parts of the 


corolla separate from each other. 

A. Stamens more than twice as many as the petals. 
* Stamens hypogynous (inserted on the receptacle ). 

+ Pistil apocarpous (carpels separate from each other ). 

Ranxvuncvutace®.—Herbs, Leaves generally de- 


compound or much dissected................ Z 
Asonace®.—Small trees. Leavesentire. Petair 

SRO aS tant oh ene es eee eee 7 
Macyoutace#—Trees, Leaves truncate, Fruit 

SEOMEMIIE SS COLA cia x os bis dow oie > dae s 6 
MENISPERMACE®.— Woody twiners. Flowers dies 

cious, Leaves peltate near the edge......... 7 
Brasenia, in 
Nympn#®acrk®.—Aquatic. Leaves oval, peltate ; 

the petiole attached to the centre............ 9 
MALvace®.—Stamens monadelphous. Calyx per- 

sistent. Ovaries inaring................ 24 


Podophyllum, in 
Bersertpace®.—Calyx fugacious. Leaves large, 


sitate, deeply lobed. Fruit a large fleshy 
oy A er Py eer eee 


++ Pistil syncarpous. (Stigmaa, styles, placenta, 


or cells, more than one. ) 
Actza, in 
RanuncrLace®, might be looked for here. Fruit 
a many seeded berry. Leaves compound.... 2 
NyMru®ack®.—Aquatics. Leaves floating, large. 


POR WUNIMEI v's dips 600% orb gceeddns Hie edad 9 
SaRRACEstACE®.—Bog-plants. Leaves pitcher 

shaped. rgkiate tone «> wine oawee eine wee en 10 
PAPAVERACE®. —Juice red or yellow. ie 2, 

RE i) Woe Pua kisses ea neds's hed eee 10 


le Be hae wh Ey | 
Cay * ia ee 


CaPPARIDACE%.—Corolla cruciform, 
l-celled. Leaves of 3 leaflets ...... ..... 


Hypericace®.—Leaves transparent-dotted, Sta- 


mens usually in 3, but sometimes 5, clusters.. 19 


Cistace.®.—Sepals 5, very unequal, or only 3. 


Ovary 1 celled, with 3 parietal placente .... 18 


Maivace&.—Stamens monadelphous, connected 
with the bottom of the petals. Calyx persist- 


ent. Ovaries ina ring... . 12. Jas Ven seen 24 
Tru1ace&.—Trees. Flowers yellowish, in small 

hanging cymes, the peduncle with a leaf-like 

bract‘attached, ............:0-s~s «asap 25 


+ * Stamens perigynous (inserted on the calyx ). 


Portulaca, in 


PoRTULACACE®.—Low herbs, with fleshy leaves. 
Sepals 2, adhering to the ovary beneath, Pod 
opening by alid..... ee 


aes Teed 23 
Rosace&. —Leaves alternate, with wiipalone Pruit 


apocarpous, or a drupe, or a pome........... 38 


+ + * Stamens epigynous (attached to the ovary ). 


Nymphaa, in 
NympH#ace&, — Aquatic. Leaves floating. 
Slowers white, large, with numerous peta 
gradually passing into stamges 


ee eee ee ewe ee 


B. Stamens not more than ewtie as many as the 
petals. 


+ Stamens just as many as the petals, and one stamen in 
Jrout of each petal. 


BerBertpace®.—Herbs (with us). Anthers open- 


ing by uplifting valves................ gos. 8 
PoRTULACACE&. —Sepals 2. sgl 3-cleft. Leaves 
2, fleshy...... ike, ine Se ae owe ga 
Vitace®.—Shrubs, olimblag iby tendrils, "Calyx 
PNW GB. 5 k'c 9.00 «wees ye ss ne 2 ve boc 29 
RuamNace.®.—Shrubs, not climbing ....... eee 
Lysimachia, in 
PrimuLace®, is occasionally _ polypetalous, 
Flowers yellow, in axillary spikes ; the petals 
sprinkled with purplish dots ......... osvece OE 


+ « Stamens either just as many as the petals and alter- 
nate with them, or not exactly the same number. 


+ Corolla irregular. 


| Fomarrace®.—Corolla flattened and closed. Sta- 


mens 6..... 


fenst head yeh s SePeeverer rs |! 
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Key TO THE FAMILIES OR ORDERS. 


VroLace#.—Corolla l-spurred. Stamens 5. Pod 
with 3 rows of seeds on the walls............ 
BaALsAMINACE.—Corolla 1-spurred, the spur with 
atail. Stamens 5. Pod bursting elastically. 
PotyGALAcE.—Lower petal keel-shaped, usually 
fringed at the top. Anthers 6 or 8, 1-celled, 
opening at the top. Pod 2-celled........... 
Leeuminos. — Corolla mostly papilionaceous. 
Filaments often united. Ovary simple, with 
one parietal placenta. Leaves compound.... 


27 
32 


33 
++ Corolla regular, or nearly so. 
1. Calyx superior (7.e., adherent to the ovary, 
wholly or partially). 
(a) Stamens perigynous (inserted on the calyx ). 


Cratzgus, in 


Rosace#.—Shrubs. Stamens occasionally from 5 
to 16 only. Leaves alternate, with stipules. 


Fruit drupe-like, containing 1-5 bony nutlets. 38 
SAXIFRAGACEX. — Leaves opposite or alternate, 
without stipules. Styles or stigmas 2; in one 
instance 4. Ovary l-celled, with 2 or 3 
parietal placentze...... -.-....--22. eeee. 46 
HAMAMELACE%.—Shrubs. Stamens 8; styles 2. 
Flowers yellow, in autumn..............--.-- 48 
HatoracE#.—Aquatics. Stamens4or 8. Styles 
or sessile stigmas 4...... ....22..----eeeee- 49 
OnacGRACE.—Flowers symmetrical. Stamens 2, 
4, or 8. Stigmas 2 or 4, or capitate......... 49 
MELASTOMACEE./ ~~"! l-celled, opening by a 
pore at the amens 8 Style and 
stigma 1. / rple......--.--- 22-2 dl 
LyTuracex. 7 rently adherent to, but 
really fr’ vary. Stamens 10, in 2 
sets. soditosd (es La Ae OAPrsomec 51 
CuctRsira/ l-bearing herbs. Flowers 
nv, AS} ' An aneC Seco oonci i t 52 


(i 5) Stame. = 


(on the ovary, or on a disk which 
ers the ovary ). 
Euonymu:. 


CELASTRACE® -snrub, with 4-sided branchlets, 
not climbing. Leaves simple. Pods crimson 


when ripe. Calyx not minute............-. 30 
UMBELLIFER2. — Flowers chiefly in compound 
umbels. Calyx very minute. Stamens 6. 
Styles 2. Fruit dry, 2-seeded .............. 53 
ARALIACEXZ.—Umbels not compound, but some- 
times panicled. Stamens 5. Styles usually 
more than 2. Fruit berry-like........--- .. 56 
Cornacex.—Flowers in cymes or heads. Sta- 
mens 4. Style 1] .... 2.2.2.5 -22seeeeee ees 57 


2. Calyx inferior (7.e., free from the ovary). 


(a) Stamens hypogynous (on the receptacle ). 


Crucirer2.—Petals4. Stamens 6, tetradynamous. 
adetmcellede tn ea. fo Bere nite a cercccresese 


CistacEx®.—Petals 3. Sepals 5, very unequal ; or 
only 3. Pod partly 3-celled..........2002.56 
DRosSERACE®.—Leaves radical, beset with reddish 
glandular hairs. Flowers in a l-sided raceme 


Elodes, in 
HypERICcACEe. — Leaves with transparent dots. 
Stamens 9, in 3 clusters.... 
CARYOPHYLLACE%.—Styles 2-5. 
centre or bottom of the cell. Stem usually 
swollen at the joints. Leaves opposite 


Liyacea.—Stamens 5, united below. Pod 10- 
celled; 10-seeded: 25); Laz cate a2) ¥ aw speiae 2 Bisel 


GERANIACEX.—Stamens 5. Carpels 5,—they and 
the lower parts of the 5 styles attached to a 
long beak, and curling upwards in fruit...... 

OXALIDACE2.—Stamens 10. Pod 5-celled. Styles 
5, distinct. Leaflets 3, obcordate, drooping 
atinicht-fall. etches pecs aerate eee 27 


Ericacex.—Anthers opening by pores at the top, 
or across the top. Leaves mostly evergreen, 
sometimes brown beneath; but in some in- 
stances the plant is white or tawny.......... 


Ovules in the 


(b) Stamens perigynous (plainly attached to the calyx). 


SAXIFRAGACEH.—Leaves opposite or alternate, 
without stipules. Styles or stigmas 2; in one 
instance 4. Carpels fewer than the petals... 

CRASSULACE%.—Flowers symmetrical. Stamens 10 
or8. Leaves sometimes fleshy......-....- = 

LyTHRACEX.—Stamens 10, in two sets. Ca yx 
enclosing, but really free from, the ovary. 
Leaves mostly whorled............ 


46 


48 


By 


(c) Stamens attached to a fleshy disk in the bottom of the 
calyx-tube. 


ANACARDIACEH.—Trees, or shrubs, not prickly. 


Leaves compound, Stigmas 3. Fruit a 1- 

seeded: drupeletintei.'- <pcjs2 sie cieinic cine eerie 28 
CELASTRACE#.—Twining shrub. Leaves simple. 

Pods orange when Tipe).c.r «<a nenas dear 30 


SapINDACE®.—Shrubs, or trees. Fruit 2-winged, 
and leaves palmately-veined. Orv, Fruit an 
inflated 3-celled pod, and leaves of 3 leaflets. 
Styles 2 or 3 


(d) Stamens attached to the petals at their very base. 


Claytonia, in 


PoRTULACACE®.—Sepals 2. Leaves fleshy. Style 


S-cleft'.......:'2 = oa sda) ae a ree ae ae 2. 
AguiIFoLIAcE. — Shrubs, with small axillary 
flowers, having the parts in fours or sixes, 
Fruit a red berry-like drupe. Stigma sessile. 
Calyx, minute <) ese ese + tociettrrte sia aabteelsi« 90 
II. GAMOPETALOUS DIVISION. 


Corolla with the petals united together, in however 
slight a degree. 


———— 


2 a ae eee re 


KrY TO THE FAMILIES OR ORDERS. 


A. Calyx superior (adherent to the ovary). 


« Stamens united by their anthers. 


Cucurpit,ce®. —Tendril-bearing herbs ......... 
Composir®.—Flowers in heads, surrounded by an 
PAVOLUGES <5 ata ts rae enon et ono arene nine is 


Lopetiace®.—Flowers not in heads. Corolla split 
down one side.... 


+ + Stamens not united together in any way. 


«~~ Stamens inserted on the corolla. 


Drpsace.®.—Flowers in heads, surrounded by an 
involucre. Plant prickly............... “> 
VALERIANACE. — Flowers white, in clustere 
cymes. Stamens fewer than the lobes of the 
NII a. cin ba Sree RSS evn sm ws Oe yn how nis «> : 
Rvupiace.®.—Leaves, when opposite, with stipules ; 
when whorled, without stipules. Flowers, if 
in heads, without an involucre 
CapriroLiace®.—Leaves opposite, without  sti- 
pules; but, in one genus, with appendages 
resembling stipules a 


ob.6 6 oS & a 8.616 © WO aI6 wr - 


+~-- Stamens not inserted on the corolla. 


CampanvcLace®.—Herbs with milky juice. 
mens as many as the lobes of the corolla..... 
Ericace®.—Chiefly shrubby plants or parasites. 
Stamens twice as many as the lobes of the 
corolla 


B. Calyx inferior (free from the ovary). 


+ Stamens more than the lobes of the corolla, 


Leauminos®.—Ovary 
placenta. 


l-celled, with 1 parietal 
Stamens mostly diadelphous 


Adlumia, in 

Fomaricr®.—Plantclimbing. Corolla 2-spurred. 

Matvace.e.—Filaments monadelphous. Carpels 
BH GTIDG (onic. ccna wsvcvctsieeds cashes saieise 

Ertcace.*®.—Chiefly shrubby plants, with simple 
entire leaves. Stamens twice as many as the 
lobes of the Corolle f6..6. saree ese reer se “2 

Po.tyYGaLace®.—Anthers 6 or 8, 1-celled, opening 
atthe top. Pod 2-celled, Flowers irregular ; 
lower petal keel-shaped, and usnally fringed 
at the top 

OxaLipace®.—Stamens 10, 5 of them longer. 


Styles 5, distinct. Leaflets 3, obcordate, 
drooping at night-fall.... 


COCO Hee EE HORE HRSO EEE HEHE HHEE EEO 


| 


63 


61 


38 


63 


85 


+ « Stamens just as many as the lobes of the corolla, one 


in front of each lobe. 


PrimmvLace®.—Stamens on the corolla. Ovary 
l-celled, with a free central placenta rising 


from the base 


ee, 


91 


+ * « Stamens just as many as the lobes of the coroila, 


inserted on its tube alternately with its lobes. 


+-Ovaries 2, separate, 


ApocyNace&.— Plants with milky juice. Anthers 
converging round the stigmas, but not adher- 


ent tothem. Filaments distinct ........... 
ASCLEPIADACE®.—Plants with milky juice. An- 

thers adhering to the stigmas. Filaments 

monadelphous. Flowers in umbels ........ 


4-4-Ovary 4-lobed around the base of the style. 


Mentha, in 


LaBIAT&. —Stamens 4. Leaves opposite, aromatic 
BoRRAGINACEX.—Stamens 5, Leaves alternate... 


4-4- Ovary 1-celled ; the seeds on the walls. 


HypROPHYLLACE®.—Stamens 5, usually exserted, 
Style 2-cleft. Leaves lobed and sometimes 
cut-toobhed .... in... secu es ces stan eee 

GENTIANACE®.—Leaves entire and opposite; or 
(in Menyanthes) of 3 leaflets 


qe - Ovary with 2 or more cells, 


AqurroLiAce&®.—Shrubs. Corolla almost poly- 
petalous. Calyx minute. Fruit a red berry- 
like drupe. Parts of the flower chi in 


fours or sixes . 


PLANTAGINACEX. — Stamens 4. 
Flowers in a close spike 


cece eee es ee cin es oe er 


Pod 2-cened, 


re  ) 


Verbascum, in 

ScROPHULARIACES. — Corolla nearly regular. 
Flowers in a long terminal spike. Stamens 5; 
the filaments, or some of them, woolly 

PoLEMONIACEX.—Style 3-cleft. 
shaped, with a long tube, Pod 3-celled, few- 
seeded ; seeds small: ......:i1. cae auuls ean 

CONVOLVULACE&.—Style 2-cleft. Pod 2-celled, 


eee eee 


generally 4-seeded ; seeds large. Chiefly 
twining or trailing plants ............ ..... 
SoLanacE&.—Style single. Pod or berry 2-celled, 
MANY-BOOMED 0: cieveccs acne sy vacate ils ee 


Corolla salver-— 


110 


+ + « * Stamens fewer than the lobes of the corolla ; the 


corolla mostly irreguiar or 2-lipped, 


Laprat®.—Ovary 4-lobed around the base of the 
style, Stamens 4 and didynamous, or occa- 
sionally only 2 with anthers, Stem square.. 

Verpenace®.—Ovary 4-celled, but not lobed ; the 
style rising from the apex. Ov, ovary 1-celled 
and l-seeded, Stamens didynamous 

LeNTIBULACE®.—Aquatic, Stamens 2, 
l-celled, with a free central placenta........ 

OROBANCHACE®.—-Parasitic herbs, without green 
foliage. Ovary l-celled, with many seeds on 
the walls. Stamens didynamous 

ScroPpHULARIACE&.-—Ovary 2-celled, with many 
seeds. Stamens didynamous, or only 2 


100 


SanTaLacea#.—Low plants with greenish-white 


Ky TO THE FAMILIES OR ORDERS. 


lil. APETALOUS DIVISION. 
Corolia (and sometimes calyx also) wanting. 


A. Flowers not in catkins. 
* Calyx and corolla both wanting. 


SAURURACEX: —Flowers white, in a dense terminal 
spike, nodding at the end. Carpels 6 or 4, 


RRM EPRICA LG eat os (ci-)oy = sjxi= s/-ieisTalpieieieie) 6 se) 124 
CERATOPHYLLACE%, — Immersed aquatics, with 

whorled finely dissected leaves. Flowers 

RPE eIOUE Sete cia isis cial «(ss -"ale's' osteo 6 Bates aietetb hore 


* « Calyx superior (i.c., adherent to the ovary ). 


SAXIFRAGACES.—Small, smooth herbs, with incon- 
spicuous greenish-yellow flowers. Stamens 
twice as many as the calyx-lobes, on a con- 


CO Se nn 46 
Hatorace%.—Aquatics. Leaves finely dissected 

or linear. Stamens 1-8, Ovary 4-lobed or 

Demme t -CeNen. oe J. cs. ye esac ns 49 
OnAGRACEH.—Herbs, in ditches. Stamens 4. 

Sreweues-eetied, 4-sided 2.56... . 66. eee wees 49 


ARISTOLOCHIACE®.—Calyx 3-lobed, dull purple 


inside. Ovary 6-celled. 116 


eee e rv ee ee eee eet eses 


flowers in terminal clusters. Calyx-tube pro- 
longed, and forming a neck to the 1-celled 
00S ee ec 
EvzsGNace&. — Shrubs with scurfy leaves. 
Flowers dicecious. Calyx 4-parted, in the 
fertile flowers apparently adherent to the 
ovary, and becoming fleshy in fruit.......... 123 


+ * + Calyx inferior (plainly free from the ovary ). 
+- Ovaries more than one and separate from each other. 


RaNUNCULACER, — Calyx present, colored and 
petal-like. Achenes containing several seeds, 
or only one 


bo 


Ruracex.—Prickly shrubs, with compound trans- 


parent-dotted leaves, and dicecious flowers... 27 


+-+-Ovary only one, but with more than one cell. 


CRASSULACE®.—Herbs, in wet places. Pod 5- 
celled and 5-horned............---.e++0+--- 48 
PuyrotaccacE#.—Herbs. Ovary 10-celled and 
MOP RCOMCMM EE on. ce ew ew eesees ces eee 116 


EUPHORBIACES.—Herbs. Ovary 3-celled, 3-lobed, 
protruded ona long pedicel. Juice milky... 
SaPINDACEZ.—Trees. Ovary 2-celled and 2-lobed. 
Fruit two 1l-seeded samaras joined together. 


{ 


UrticacE®.—Trees. Leaves simple. Ovary 2- 
celled, but fruit a l-seeded samara winged all 
YOUNG: StiGMAs! 2s sc... 50 oe sues ae V7) 


4-4-i-Ovary only one, I-celled and 1-seeded. 


PoLyGonacE&.—Herbs, Stipules sheathing the 


BEGOOL Ab CHE MOGOSs <5 yar cies vis ayae uve sees 119 
Urticace®.—Herbs. Stigmal. Flowers mone- 
cious or dicecious, in spikes or racemes. No 
chaff-like bracts among the flowers. Or, 
Stigmas 2; leaves palmately-compound...... 127 


AMARANTACE®, — Herbs. | Flowers greenish or 
reddish, in spikes, with chagf-like bracts inter- 
epersed Vp OtiomMas 2.4. <).-,-)Sscisie east s Sie 

CHENOPODIACE%.—Herbs. Flowers greenish, in 
spikes. No chajf-like bracts. Stigmas2..... 

OLEAcE.®.—Trees. Leaves pinnately-compound. 
Fruit. a, 1-seededsamarai7. 2423 Jeteen <2 -- ae 

Urticacr®.—Trees. Leaves simple. Fruit a 
l-seeded samara winged all round, or a drupe. 

LavuRACcE®.—Trees or shrubs. Flowers dicecious. 
Sepals 6, petal-like. 
uplifting valves ..... : ete ee 

THYMELEACE®.—Shrubs with leather-like bark, 
and jointed branchlets. Flowers perfect, pre- 


ceding the leaves. Style thread-like ....... 123 
B. Flowers in catkins. 
« Sterile or staminate flowers only in catkins. 
JUGLANDACEX. —Trees with pinnate leaves. Fruit 
aut with a husk 20) 32a = eee ae 130 
CUPULIFER&.—Trees with simple leaves. Fruit 


one or more nuts surrounded by an involucre 
which forms a scaly cup or bur.............. 


«x « Both sterile and fertile flowers in catkins, or catkin- 
like heads. 
SaLicaAcE&.—Shrubs or low trees. Ovary l-celled, 
many-seeded ; seeds tufted with down at one 
ONG ois bijeceieieielsaetalsespnineie oo a eee ae 
PLATANACE®.—Large trees. Stipules sheathing the 
branchlets. The flowers inheads ......... 
Myricace.—Shrubs with resinous-dotted, usually 
fragrant, leaves. Fertile flowers one under 
each scale, Nutlets usually coated with waxy 


BIAINS.. 2... esse +ee---s- =< high epee Sates 134 
BETULACEX.—Trees or shrubs. Fertile flowers 2 

or 3 under each scale of the catkin. Stigmas 

2, long and slender... : sass 47e.aaeee . 135 


SUB-CLASS II. GYMNOSPERMS. 


Ovules and seeds naked, on the inner face of an open 
scale; or, in Taxus, without any scale, but surrounded 
by a ring-like disk which becomes red and berry-like 
in fruit. 


ConIFER&.—Trees or shrubs, with resinous juice, 
and mostly awl-shaped or needle-shaped leaves. 
Fruit a cone, or occasionally berry-like 


Flowers polygamous............--+++-++-+ 31 
RuHAMNACEH.—Shrubs. Ovary 3-celled and 3- 

seeded ; forming a berry ......-..---+++-+:: 29 
FrcompE#. —Prostrate herbs with whorled leaves. 

Ovary 3-celled, many-seeded.....-..-.+--+--- 
i 7 


Key TO THE f AMILIES OR ORDERS. 


CLASS I. MONOCOTYLEDONS. 

Distinguished ordinarily by having straight-veined 
leaves (though occasionally net-veined ones), and the 
parts of the flowers in threes, never in fives. Wood 
never forming rings, but interspersed in separate bun- 
dles throughout the stem. Cotyledon only 1. 


I. SPADICEOUS DIVISION, 


Flowers collected on a spadix, with or without a 
spathe or sheathing bract. Leaves sometimes net- 
veined. 

Arace®.—Herbs (either flag-like marsh-plants, 
or terrestrial,) with pungent juice, and simple 
or compound leaves, these sometimes net- 
veined. Spadix usually (but not always) ac- 
companied by aspathe. Flowers either with- 
out a perianth of any kind, or with 4-6 sepals 143 
TypHace®.—Aquatic or marsh plants, with linear 
straight-veined leaves erect or floating, and 
moneecious flowers. Heads of flowers cylin- 
drical or globular, no spathe, and no floral 
envelopes.... ere . 144 
Lemyace®.—Small aquatics, freely floating about 144 
Narapace®.—Immersed aquatics. Stems branch- 
ing and leafy. Flowers perfect, in spikes, 
generally on the surface.................... 


II. PETALOIDEOUS DIVISION. 


Flowers not collected on a spadix, furnished witha 
corolla-like, or occasionally herbaceous, perianth. 


A. Perianth superior (adherent to the ovary). 
* Flowers diecious or polygamous, regular. 
HyprocuaAripace®.—Aquatics. Pistillate flowers 
only above water; perianth of 6 pieces....... 148 


DrosconEACE®. — Twiners, from knotted root- 
stocks. Leaves heart-shaped, net-veined. 


ee ee Ss 157 
* * Flowers perfect, 
Oxcuipace®. — Stamens 1 or 2, gynandrous, 

Me MOWOREIOTORAL tices inbad. Gie ee «oe dre 149 
Intpack.®.—Stamens 3 ........ Piette . 156 
AMARYLLIDACE.® —Stamens 6. Flowers on a scape 

REOUOS MURAL GS cnrtites Giey ae 6 ac aN weds oh ede 156 


B. Perianth inferior (free from the ovary). 


ALISMACE®.—Pistil apocarpous ; carpels in a ring 
or head, leaves with distinct petiole and blade 
Smitace&#.—Climbing plants, with alternate 


ribbed and _ net-veined  petioled leaves, 
Flowers. diceious: |; «s\as<x» sas.aeceiaws cee 


Triglochin, in 

ALIsMACE.—Rush-like marsh herbs. Flowers in 
a spike or raceme. Carpels when ripe split- 
ting away from a persistent axis ee 

Lintace&®.—Perianth of similar divisions or lobes, 


mostly 6, but in one case 4. One stamen in 
front of each division, the stamens similar.... 158 


157 


147 


Trillium, in 
Lit1AcE®.—Perianth of 3 green sepals and three 


colored petals... 255. ..s006shhendeaee eee ‘158 
PonTEDERIACE®. —Stamens 6, 3 long and 3 short. 

Perianth (blue or yellow) tubular, of 6 lobes, 

AQUStOS. F566.) wi. ik cone ees oa 164 


Juncace®.—Perianth glumaceons, of similar pieces 162 


ERIOCAULONACE®.—In shallow water. Flowers in 
a small woolly head, at the summit of a 7- 
angled scape. Leaves in a tuft at the base... 165 


Ill. GLUMACEOUS DIVISION. 


Flowers without a true perianth, but subtended by 
thin scales called glumes, 


CyprRAcE®.—Sheaths of the leaves not split..... 


GRAMINE&.—Sheaths of the leaves split on the side 
away from the blade.......% <giatew ase anne 168 


SERIES Il. CRYPTOGAMS. 


Plants without stamens and pistils, reproducing 
themselves by spores instead of seeds. 


CLASS III. PTERIDOPHYTES. 


Stems containing vascular as well as cellular tissue. 
Fiiices.—Spores produced on the fronds 174 


EQuisETAcEs. —Spores gts on the under side 
of the shield-shaped scales of a terminal spike 
OF CONG: dis vas sid. swh'niae Fee kere tie 181 


LycorpoptacE®. —Spore-cases produced in the axils 
of the simple leaves or bracts. . 


182 
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ILLUSTRATIVE EXAMPLES 


OF 


PLANT DESCRIPTION. 


A few examples of the method of filling plant schedules are givenin the pages which immediately follow. They are intended 
to be suggestive rather than to be implicitly followed. Teachers will use their own judgment as to the 
degree of elaboration which will be aimed at in any particular ease, as a good 
deal must depend upon the stage of the pupils’ knowledge. 


PLANT 


SCHEDULE: 


ROOT. | Geigin . ccx'on,s Primary. LEAF, | Division....... Sim ple. 
' Form «is s< Tap, lony and stout. Position .......Cauline. 
i . 
| Colour ...... White or whitish. Arrangement... Alternate. 
; 
| Duration ....Biennial or perennial. Stipulation..... Stipulate. 
Position ..... Subterranean. Insertion......: Petiolate ; petioles very long. 
] 
STEM. |} Class........ Dicot yledonous. Outline)... 6. Round-kidney-sha ped. 
| Attitude’ ....Ascending or procumbent. No. of leaflets, if any. . None. 
Texture ..... Herbaceous. MeYPextures......» Thickish. 
| | 
Position ..... A*ria/. | \*Colour Shc ar Green both sides. 
- ** . E P 
| Shape ....... Cylindrical. } ioivil 72 hare Saree ae ee One to three inches across. 
pees a ; x 
AI TEGG =) sass oe od Mucilaginous. | *Venation ...... Palmately net-veined. 
he eed | irae : 
| Branching... Stems simple, often tufted. || /*Margin Pr tehor tees Slightly lobed and crenate. 
i 
‘ ° | 
Height ...... One to tio feet. | BAPOX «eee ee ee Obtuse. 
‘ 
} 
| Duration .... Dying to the ground annually. | PODRG S. oh. te sie « Deeply cordate. 
| Surface...... Puhbescent. i! SS TiACe si dere:c Pubescent. 
1 ie tj * Applicable to leaflets if leaf is compound. 
INFLORESCENCE. TRIES 20 Sane: 2 Racemose Vamietys 6 oc so One or tivo flowers MH each axil. 
THE FLOWER, 
ORGAN. No. | COHESION. ADHESION. | Nores on Form, ASstivaTion, CoLouR, ETC. 
a —— pone | — _———————— 
| 
Perianth. a , 
Leaves. Notr.—This space need | not be used except for | Monocotyledons. 
al Sore. | boi) eae eo at 8: 2 es 
; | 
Calyx. te Gamose palous. Inferior. An epicalyx of three bracts. 
Sepals ag | Calyx valvate, persistent. 
| 
Corolla. ! 4 Poly petalous. Hy pogynous. Petals white or pinkish, obcordate, 4 
etals. | 5 inch long, convolute in the bud. 
Stamens. | Monadel phous, ITy pogynous. Tube of stamens united with the base 
Filaments. | « of the corolla. Anthers 1-celled. 
Anthers. |} « | . 
Pistil. Syncar pous. Superior. | Carpels in a ring, as many as the 
Stigqmas. x styles, 1-seeded. 
Stiles. oa | 
(a r pels. = | 
Ovary-cells. x | ' 
FRUIT. Kind . ....-Dry, indehiscent. 
Variety. .. Schizocarp, breaking up into 1-seeded closed car pels. 
Dehiscence ... Indehiscent. 
No. of Seeds ... As many as the car pels. 
Description of Seed... Kidney-shaped, cotyledons crumpled, little albumen. 
FLORAL DIAGRAM. 


é 1 


CLASSIFICATION, &c. 


| 


SUULPIS Gea Phanerogams. Botanical Name ........Malva rotundifolia. 

LS? gts re Angios perms. Popular Name.......... Round-leaved Mallow. 

SS 0/\ a Dicotyledons. PETE OR Gia stale saratase ciotciacare Roadsides and cultivated soil. 
LIS 0) Poly petalous. | Where found ......:.... Roadside, North Toronto. 
er Malvacee. Date of collection....... September 20th, 1894. 

IE Re cles ne see Malva 

. 0 eS Rotundifolia 


-——S_] + 
eee SSM 


DRAWINGS, &C. 


Longitudinal section ---- 
of flower showing 
stamen-tube. 


44. Fruit, showing persistent 
calyx. 


-- Leaf with 
stipules. 


_. Portion of stem, 
with flower, leaf, and fruit. 


PLANT SCHEDULE. 


RooT, | Origin....... Secondary. | LEAF, | Division....... Simple. 
BOUIN Sc s ans Fibrous. Position .....-. Radical. 
Colour 50's... Whitish. | Arrangement. . . Alternate. 
Duration .... Perennial. Stipulation..... Exstipulate. 
Position ..... Subterranean. Insertion....... Petioles sheathing the scape. 
oy Bem WG): ee Monocotyledonous ; a bulb. Outline). 62.2 2. Oblong-lanceolate. 
Attitude..... No. of leaflets, if any.. None. 
Texture ..... Herbaceous. PTextird. venience Thickish and soft. 
| Position ..... Deep in the ground. | (peed a aa Green, mottled with purple above. 
| Shape ......./ Mostly oblong ; small. i Lo ctt ete ea Three to five inches toni 
S00 Rees gy Colouriess. i *Venation ...... Straight-veined. 
Branching. . . None. mie at Entire. 
Height ...... *Apex ..........Acute. 
Duration ....Perennial. PEE HEG 4s ss cate Tapering. 
| Surface...... *Surface ...... .. Smooth and shining. 
wt € re Applicable to leaflets if leaf is compound. 
INFLORESCENCE. | Mode.......... Terminal. WETIOUY ss <6 ..53 eet Solitary. 
THE FLOWER, 
ORGAN. a No. COHESION. ADHESION, NOTES ON ForM, ASSTIVATION, COLOUR, ETC. 
Perianth. Poly phyllous. Inferior. Divisions spreading, lanceolate, yellow, 
Leaves. | 6 , pur ple-spotted, an inch long. 
Sara. | * Une ae a aSere. = =%., an 
Se pals. 
— fa —— ES 
Corolla. ' 
Petals. | 
Mamens, ; 6 | rT Hy pogynous. 5 Badia poole the divisions of the 
Filaments. 6 | perianth. 
Anthers. 6 
Pistil. ; i Syncar pous. Pa Superior, Ova ry na rrowed at the base. Style 


Stiqmas. ! club-shaped. Stigma 3-lobed. 
Styles. 1 / 
Car pels. ; 
Ovary-cells. a | 


. 
PRUIT. | Kind....... 


Ficwon Dry; dehiscent. 
Variety. apa ee ah Capsule. 
Dehiscence .........Loculicidal. 62) 
No. of Seeds .. ...Many. 
Description of Seed. .Ovoid, with membranaceous tip. Albuminous. 
FLORAL DIAGRAM. 


"” 


CLASSIFICATION, &c. 


Phanerogams. 
Angios perms. 
SUG CL AS eee Monocotyledons. 
UIVIAMIS0 2 ( Petaloideous. 
| TULGTS.2 S ieee Liliacee. 
DUGIIES 5 ie .altg a Erythronium. 
SPtLES <c Americanum. 


| Botanical Name.......... Erythronium Americanum. 
Poplin’) Nam Gee ecan caer Dog’s-tooth Violet. 

Habits: ams kote ce ettce Co pses 

A aaveraevavoyvhals |. ering e ae High Park, Toronto. 

Date of collection........J Vay 3rd, 1894. 


\ 


i) 
AY 
Ns, 


mi 
HOS 


NotTe.—This plant sends up a scape, 5 or 6 
two in number. 


1 


Pistil. 


sheathing petiole, 
tne scape within 


cross-section 
of ovary. 


a aone bulb (coated) 


inches high, which bears a single nodding flower. The leaves are 


moor. | Origin....... Secondary. 
i 
h WORM os oe cas Fibrous. 


Duration ....Perennial. 


| 
/ 
Colouk’si. Brownish. 


Position ..... Subterranean. 
prmm. | Class.......: Dicotyledonous. 
| Attitude..... Erect. 
KUNG bowie 3 > Herbaceous. 
Position .... . Aérial, from a rootstock. 


Shape ....... Cylindrical, slightly grooved. 


EMIOG Ae 6 wsnlcsas Colourless. 


Height ...... About 18 inches. 


Duration .. 


Surface...... Smooth, or nearly so. 


Branching. . . Usually none. 


stem annual, 


HEADS. 
Arrangement...... Terminal, solitary. 
as a See Radiate. 
SMSO tae six alate ho 2 14-2 inches across. 
‘RAY-FPLORETS, 
RVOLUADEN, «asd ec ass Many 
OA Senet White 


SEM Sw y 2°BM cite ote 5 Linear-oblong. 
ee SE . Pistillate. 
Pappus..... Wanting. 
“DISK-FLORETS. 
Number....... Very many. 
REOMOGEEYS <2 si Yellow. 
lO eee Tubwar, slightly compressed. 
io See eee Perfect. 
PADDUG ssc cos cuss. Wanting. 


——_——— ee —OSSSSSSSSSSSSSSSSSSSSsseseseseF 


..Rhizome perennial ; 


LEAP, 


Texture of Scales... 


| 
Division ... Simple. 


Position ... Radical and cauline. 
Arrangement. . A/ternate. 

Stipulation. Exstipulate. 

Insertion. ..Lower petiolate; upper sessile. 
Outline ....Lower spathulate ; upper linear. 
No. of leaflets, if any. . None. 


*Texture....Rather thick. 


jpColour ee Green both sides. 7 
rd 

*Size cise, 1-14 inches long. 

| 

*Venation ..Pinnately net-veined. 


*Margin ....Radical crenate ; cauline serrate. 


Apex ...... Obtuse. 

pee Saree Lower tapering ; upper clasping. 
*Surface ....Glabrous. 

| 


* Applicable to leaflets if leaf is Cqgpomnd: 


INFLORESCENCE, &c. 


| RECEPTACLE, 


OPM cite semi ee e ae Flattish, or slightly convex. 
Surlach<; daece see ieee laked. 
(INVOLUCRE, Z 
WOT 5 <inieseta =a: = Fis, Broad and flat. 
Rows of Scales....... About four. 
Form of Scales....... Lanceolate. 


With scarious margins. 


| 

| <Arrangement........ Imbrivcated. 

—ACHLENES, 
Form ..............«Nearly cylindrical. 
lib (OES re Tee Striate or ribbed. 
COlOUh avxss 30.0005 Whitish or grayisi. 

| 

} 

SEED. 

| KExalhuminous. 


florets. 


eseeceeee. 


’ ‘Tf florets are all alike give particulars unde~ heading Disk- 


THE FLOWER. 


ORGAN. No. COHESION. ADHESION, FLoRAL DIAGRAM. 
Calyx. Gamosepalous. Superior. 
epals. 5 
Corolla. r! Gamo petalous. Epigynous. 
Petals. 5 
Stamens. Syngenesious. Epipetalous. 
Filaments. 5 
Anthers. 5 
Pistil. Syncar pous. Inferior. 
Stigmas. 2 
Styles. f | 
Car pels. 2 
Ovary-cells. 1 


CLASSIFICATION, &c. 


STD oS Phanerogams. 


Botanical Name .......- Leucanthemun vulgare. 

LIST s ea Angios perms. | Popular Name.......-... Ox-eye Daisy. 
PB-OGASS.<..e<-....-.- Dicotyledons. | Hi bitetics 2,2 -taere ae Fields and pastures. 
Ie Gamo petalous. | Where fopnd. 25-2 52s Barrie. 
(ESAs Se eee _..-Composite. | Date of collection...... -- fugust 10th, 1893. 

Migemus- a w=. = Pa oe Leucanthemum. | 

2 a a Vulgare. | 
ae Jee oe 

DRAWINGS, &C. 
q; 

ee IEEE Ss a= 

, a 


LEAF: SGHEDUGLES: 


LEAF OF ROUND-LEAVED MALLOw. 


*.Dark green both sides. 
1 to 3 inches across. 
Palmately net-veined. 
Slightly lobed and crenate. 


Deeply cordate. 
Minutely pubescent both sides. 


* Applicable to leaflets if leaf is compound. 


LEAF OF RED CLOVER. 


Compound ; palmate. 
Cauline. 
Arrangement Alternate. 
Tnsertion Petiolate. 
Stipulation .......... Stipulate; stipules united with 
petiole. 
Deltoid, or triangular. 
3. 
Rather thin and soft. 
Green, with a white spot above. 
1 to 1h inches long. 


Pinnately net-veined. 


DESCRIPTIVE SCHEDULES. 


Division 

Position... 
OT Seen Pe cr aN ORTe SER CE ON cere Asrangetauih 2 a3 oe 
yeire HON atk eaele tal ee oS Stipulation 

BOT 5 Co) s Cee 


Outline sta) eal eee 


No. of leaflets, if any,—.csa qe 


HT x G1 aceon ce ck ee 
*Colour-<.--s a 


*Size 


*V enation ~-— unt ee 


Ss acc 


» by 


kas 


idle Sr Oe ee Be 


THE FLOWER. 


as 
5. = 


t ie Bt en 
eS, CI 


me One Prarie ent Ea 


CLASSIFICATION, «ce. 


sen seececesacnacscenconne 


enna etme cena neneceeannaneneaeecnaneceeneceweeeeesaeeecneesaeeceeecnenseeessecamaee | 


eae eames aeentaneennsanenenesesmnssacnn 


enon weereesacccoessawenesssesecsresstercscnsecse sentnaeresssscecsoesas: 


i 
| 
¢ & 
a4 
ay 


prrererenrters 


Date of collection -.-.. 


Where found... 


DRAWINGS, &c. 


ees 


Lig ono) 1 ne ne 


Division 


Position hina 


ATTATI ZO ON bwin en eeenreeseeedooeedioes 
Stipulation 
Insertion 
Ontline..28 as. Bamesie 
No. of leaflets, if any ee 
bag! Wo arb by: teem 
bag Oro (ey) penance faentn 
SS i26 ak waa ee 
€Venation a a vs 


PM AE eae rerasseuseemeeg eee 


PA DOK tances oer 


SULLA CO annem | 
* Applicable to leaflets if leaf is compound. — p | 
t —_— > 


Variaty ———....... 


NOTES ON Form, AUsTIy 


. 


‘Botanical Name 


Popular Name... Sesespbeessemdaesteps eth Toes e t 


Di 

Position | 

Arrangemen tiie zs 
Stivulation aa ee - 


Insertion .-- eee kona 
Outline osc ce 
No. of leaflets, if any 

# Tex Gure cia cen Skea S 

PC OLOUY nn cee ee 

Miite sin oe 


*Venation ....... Pniysoiarir ncavecnhecectegse 


gd Nt ein 


bya in 1 or: (Re Nee Sen A 28 Pe 


* Applicable to leaflets if leafis compound. 


Dememembemeie.. | Mode. a a 


THE FLOWER. & 


COHESION. ADHESION. NOTES ON ForM, 


Botanical Name pamniah Reman sera 8s. 1s Abed Rae F 


% 


Popular Name ---neeecvercecrneeeenertneneenentnnnrnnet 


HabitaG on ee ee 


Wines foatid 28 ee 


Date of collection... 


DRAWINGS, &c. 


va 


SCHEDULE. - 


Division. 


1 AE EMER nce nls ee Rn. 


Dien 2 ot A Se ee ee Position 


LEAF, 


(87) Fa 1 5 oN Ta NO I le a te renleierrenare ea Arrangement... 
Duce a ee Stipulation 
, Insertion 
ES eet ete we et Mc ie Bi (5, 2 Outline . 
ISSUES, RNa kA Sse ae eta ter Lee. No. of leaflets, if amy.» 


EN AI ce ceria esi octurpenctin 


eeeee 


ES aN PR Soc he y.. PANE-v *Texture- 


LIS ES SRE Ris Pe Me ae oR OAT ON ES Colours —— = ee 


S120 anna 


*Venation —_._._._ re ; 

ST See eee es Coemes eE, ee Wergin: 1 bs — ' 

Se Re 5 Se Ee ena ate See, A OE *Apex ee | 
BN a TE TED, Oe RI AA 1S 1-1: eee MSMR er 


fos] bt fc); ee NOUR a 
* Applicable to leaflets if leaf ise ‘ 


( 


imaneeiiiie =|; Modes cote Variety ae 


THE FLOWER. 


COHESION. ADHESION. 


Corolla. 
Petals. 

Stamens. 

ilaments. | 


Anthers. 


H 

Pistil. 
Stigmas. 
Styles. 


Car pels. : 2 
: Ovary-cells. 


~- steer ors ssuvwesseeseuansaseeeesensersdssneesssccesosssnecessessecsensese senses ere rebate eocsecouses oxeene. 


No. of Seeds... 


SRC PORCINE FCI einen thst debe erties tien coast einastaAsttmia es ‘hs -- : 
' { PLORAL DIAGRAM. 


CLASSIFICATION, tc. 


Biotandonl Note sade ee 


Populate: Namie sel ere eee we 


Habitat seostesseascenecnssesnnsnnsenseensensenssntenesnanensensnseintsnnstensscunsnacenneesaeauanuanennantensnnsst sets 


5 


Where: found =~ = sceeencenesh sesso esneesnsahnenpnnna | 


Date-of GollectOonsentcaics-ccescnn Se me 


DRAWINGS, &c. 


PLANT SCHEDULE. 


Rmeor. | Origin ——————____.__-____-.- Division 
1 cals ty 61 Pea Et toe EN ae A | Position. 
Colour. sssserneneneeent Arrangement... 


Eye go) 9 | al LPC OE EP = aT Re A Stipulation - # 
fale 7 ee ce SE RMI Pore SAR AT REESE) Insertion ~..... Part oa 


a EI iene ee REDE RN ta Neer Outline 


FOR LT, | PR SRE ee ers I ree iL eliaah PE No. of leaflets, if any 


RE UEEND spencers ce ew ee ca 


IND aera fare cnn clarcominicintceecess tesa ecbtoeech bo? : 


Tie8e8 St RI oC A, ee *Voenation << 


2S ES LEE es eect ne Sono a 


TO Pee Lary 1 tow A Le eve eRe Aen eee ae 


OE FTE RR AR ie atte Beller ean AS tm 


* Applicable to leaflets if leaf 


« *: 


INFLORESCENCE, | Mode a ier rae reese econ Variety ~-- 


THE FLOWER. 


ADHESION. Notes ON Form, ASSTIVATION, 


Perianth. 
Leaves. 


*"Aepals. 


Corolla. 
Petals. 


Stamens. 
Filaments. 
Anthers. 


Dehiscence-. wi 
CS nS, | ee Sa Me RD ae RE ee Fe 
Description of Seed —————.-____.__ 


heey 
. 


SIFICATION, te 


‘Bofantonl Name 2h bg ee 


* 


seen tnaneenenaeneneaces Csneisneseenensuenmananene 


o 


‘ 


ne aeae nennnewercneneweseereerscenessenenaaeessensenessserscnanacanseseune 


FE Pa CANE Bh I Gracin tr tgcarertnrnanssir de 


i 


Where found....... 


Hab 


pane ane sane ene ee enas pease ne none nae e ner nnnee ese neeneeerenesaeanenaennsenere 


nee taean nage saree srancancnmecancnranacenasrceransenenseeensasneaesenemenenane 


Date of collection anne St 


eataptennnetaccaceeenes 


Aeseenenensnenseeenenemnnennn Sotasenansean eee ensuee caw 


. 


| 
| 
DRAWINGS, &C. 


> 


PLANT SCHEDULE. 


’ 
4 


NT: | EE Ce Ne 
Texture... 
| Position... 
pO NE serie: Anette On 
Ba bs oS Sa CE Se IAT we OEE be FV emation ---.-ecceececeeee es . | 
Maret... nn 
Ate... 5 Bik 


*Surface ————.....-....-. BP 
* Applicable to leaflets if leaf is comport 


2 oS 


seemeaneeersen WET ORGY een eenenrnneromeerserte 
THE FLOWER. 


COHESION. ADHESION. NOTES ON For, 


Filaments. 
Anthers. 


Pistil. 
Stigmas. 
Styles. 


Car pels. 
Ovary-cells. 


| Kind 
BO 
Dehiscencé—_ +... 
TT go a ee. ae SE, 
SORTER RPRNASEN, CO POCNI nee ten elie 


CLASSIFICATION, &c. 


2 TETRIS icc pe iu SS oi RE de Jee | WOPATI CR LN arn Once sees ee ee ee ee 
Poe povald caer: IN a0 secs wee eee ree ee 
sinwx |) GB bie Gs es eee = 
IWiheresfOuUnds> 0-3 ee eae 
Bee AGO: Of COLL EID Mires sessces ses ise crest esereartioni cdi toons eee ee 


DRAWINGS, &cC. 


i ~ 


B ng ” osm “i f 
_ vi hd ‘ = a 


ees 


PLANT SCHEDULE: + oe 


AA Renee ener sees eerteneenanasen ens eeaceneesc een e 


Ciba tee hacia: ea eo oe 
SDP UY YGh NGI aha a as cea an rig a ee ina Seago 
a Up Pail GAD ation Se SRS erect Nee 
CRUE a SRE SO 

+E dn el A irs ee No. of leaflets, if any 00.000 S 
OP Sp a ea? SR GEESE CE EEL. ad Le nh SE 
LA le L217 ena ESS SIE Tig RIS RE OT ce BLE 3 *Colour 


ga Fe oc ontat LE eed sn RE a CR CLE IEE De MV BTA TION. sesso ai 
A En AOE igh.) 1h) Oa aR 
OT a ne eae ee a. See cl _5 : >, a eT =e 
Patera ols ee 


Surface 


*Surface ..... eee = 
* Applicable to leaflets if leaf is compound 


aeeee: 


THE FLOWER. 


7 | No. | Conesion. ADHESION. 
Leaves. 

%. 
ee ee OS eee eae 
Stame ee i i ve 
a i a nS LS 


BO ne ee OnE 
a ee nC SO my” NM ee ee 

No. of Seeds —_ ~1arinni ni hiieaipitnaiapr tated tenant: Se 
ROPES RTO GRIOTE EAR PINON pcoeacncemnsoenssienecinnr ei shseandh reallalinalli appre asi eeieanw ecastioed 


SERIES .... 


re 


DIVISION............ 


CLASSIFICATION, &c. 


SE Se I ee ene ee eee iat DOTY OaE PIN IN Oe es a ee 


| Popular Name 


Roope at ee eat TS eek ta ae a ee ee ee eee 
Whherecton rides oe et ee ee ee 


oe Date of collection 


DRAWINGS, &C. 


PLANT SCHEDULE. —_itve. 


Origin |] EE, | Divasion 
ROTM a Position. 

5 S58 ie a aac ae 
pi ee hoe a ee ED Stipulation... 
DT TS 1 REE ie Stee ea eae A cee ge Ree Insertion 

OL Ne NR 5 cae ice cn PA CERNE er SEF Outline 


seteeeees arene, 


EES Eas Coat, seats, Wear ke co No. of leaflets, if any... 
EE ie net Siem RED bet AAO. ee Brae ad See Bad A> <1] 30 : Sean COT me 
| STE ION aR ee Neer sob Pe SONIC a ge Socsgatcae ad 
NG Re oss enn ce 


Re See TV erie tOn dis sce dn deen 


Tw Ly oe a at AE BOA AD er SESE PLCS SO *Surface 


ricnrvincumn ashanti amin ans ncesassiasatesteetel 5, AA MTR seeate es 


THE FLOWER. 


COHESION. ADHESION. Nores on Form, JESTIVATION, CoLocr 


Dehiscence.. ee ee eens ne ee 
No. of Seeds... i ccipeenahn sou inesstisi le co TE pet Dibien taaplehcda eC 
Description of Seed —... ae = I AN Satie eek le ee BS See 


CLASSIFICATION, &c. | 


OES a aaa ea ae ie SB oten teal: Nail @-2 ee eee 


ere ene ee | Popular Name arrestee 


Sp aT ce SS hc SRE ae a es ae a pitatoes tae Cee 


Tn ce SE er aS ee Sr WU Fyre FOUR TI ee ee ee eee 


xe. UD Yn Perot ucerol l (orey nt 0) 1 lenge peer eee eee ese ore emer oor mete TO MEROTN Fo eR: 


DRAWINGS, &cC. 


ou — 


oe 


ON Pays tlie Ree, ete ee Mie PL ect Bikar oe 


Pirate tess ee ne tee ee Se 
DEST BREMEN scp eeSckot tone casaesa tc ete 


INFLORESCENCE, | Mile. 


ne ESTE ee Seca EEE 


No. of Seeds 


THE FLOWER. 


No. COHESION. ADHESION. 


Dehiscence—.. NOTE en I Se OR Pal 


CRORE I GRIOTL” OF FEO aie enntieentivinerentrinee apes Nilaasececcnecice een actastiiae tease | 


Stipulation .. 

Insertion 32s 

Outhilne sa went ee nn 

No, of leadiste, if sry 
*Texture—— | 


*Colour 


bat 7: Seo eR dE SP -€ 


€Venation —<.052 ee 


MINA OB Sean 


CLASSIFICATION, &c. 


Te 1 eS Sh see Se 2 SS ae 
Do SLTE ct Sg See Se I an 


Botanieal). Names... 2. ose es ee) 

Bete os Poplar Nam G2) en Ot ee eee eo ee 
Habitates<-.. Si Ne ee eee 

| Where found 


—s, = eee 


DRAWINGS, &C. 


pe Sa SE ee LEAF. | Division... 


F TT ian nnn nase nnn eans nanan sen nstnenemneemasatercnmenes se a eg ae F Position wanes atte pi aeeet m 


ao 5 iu ea Deal, 5 Mi = veces. Ee A AN Re ee Arrangemen 


OE A eS ee oS ID ShiprllatOa eceee See 
1S a Ged cio RN Insertion aie 
ER EO SO SEL, Te TR ae on EE Outline ..... sane 
LEONE id beagle Ae See SE Bae ea, No. of leaflets, if any Peed " 


bl ee 1 ky Rene Rare TT aon Ee ay eel OTE BE eM Wie, oe * Texture <n eeeee 


APT ON oc Fo te Seat ce MCD LOUY ecto 


, 


aE es Se Oe Re Al $8106 1 sn 
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